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IMPEOVED BOTAEY PBESSUBE BLOWEE, 
We present herewith engravings of a new rotary pressure 
blower. The machine produces a forced blast, in such a man- ! 
ner and by such means as to include a variety of advantages ' 
worthy of careful consideration. Of these perhaps the first 
to attract attention are fewness of parts and the strong con- 
struction of the entire mechanism. Another point of impor- 
tance is comparative freedom from friction, there being no 



vent communication between inlet and outlet ; while their 
slots will always be presented to the vanes so that the latter 
may, at the proper time, enter and so pursue the uninter- 
rupted course necessary to drive a steady blast: In the con- 
struction of the machine, nice workmanship is of course re- 
quired in order to bring adjacent parts just as near to each 
other as not to touch, and yet to avoid leakage as much as 
possible. The slight unavoidable leakage, it is believed, is 



gas works, the capability of working at slow speed and with- 
out pulsation is a useful advantage. Similarly, for forcing 
heated air for drying lumber, grain, etc., or for warming 
buildings, the machine, owing to its metal construction 
throughout and nonrequirement of internal lubrica*'ion, is 
excellently adapted. Other utilizations, notably in founde- 



j ries, will readily suggest themselves. 
I The inventor, Mr. John G. Baker, 



of Philadelphia, Pa., 




portions in actual contact, although in certain localities very 
close working is necessary. The machine is well adapted for 
mine use, since it is not liable to injury either by dust or 
weather ; it runs continuously without stopping to be oiled 
or needing any careful attention. 

'f he large illustration affords an exterior view, and Fig. 
2 gives a sectional representation of the interior. The ex- 
ternal case is made of light boiler iron, fonned up very truly 
and inserted into the heads of the machine, said heads being 
of cast iron, firmly secured to a bedplate of similar material. 
They are also bolted together longitudinally by outside iron 
rods. Within the chest, and concentric therewith, is a cylin- 
der, A (a single iron casting), which is provided with two 
vanes, B and C. The shaft of the cylinder. A, is rotated by 
the driving pulley shown outside. The air enters at D, from 
underneath, and is forced by the vanes out through the out- 
let, E, in the direction of the arrows. In order to prevent 
any direct communication between inlet and outlet, two slot- 
ted cylinders, F and G, are arranged on separate shafts, the 
latter actuated by gearing on the main shaft (partially con- 
cealed by the figure on the extreme right of the large engra- 
ving) so that said cylinders revolve twice as fast as the cen- 
tral drum. As the cylinder, A, therefore turns in the direc- 
tion of the arrow. Fig. 2, the vane, B, is almost in contact 
with the upper part of the casing, and is compressing the 
air before it, drivingthe blast out of the pipe, E. This com 
pressed air is prevented from returning to the inlet by the 
cylinder, F, which above is close against the cylinder. A, 
and below meets the abutments formed on the bottom. The 
vane, C, at the same time has entered the slot of cylinder, 
G. A moment's consideration, supposing the auxiliary cylin- 
ders to revolve in the direction of the arrows drawn within 
ihem, will show that, whatever the position of the vanes 
may be, one or the other or both of these cylinders will pre- 



BAKER'S ROTARY PRESSURE BLOWER. 

much more than compensated for by the freedom of the 
moving parts from frictional contact with each other and with 
the chest. 

The speed of thi.s blower, to produce a steady current, 




need not exceed 100 revolutions per minute, and it is stated 
that a large machine runs with the same amount of power 
as a small one, when each is delivering the same number of 
cubic feet per minute. For exhausting air or gases, as in 



sends us a very excellent report, made upon the machine by 
a committee of judges at the recent Franklin Institute Fair, 
in which the results of elaborate comparative tests are given, 
showing the blower to be of u superior degree of efficiency. 
Patented December 9, 1873. For further particulars ad- 
dress the manufacturers, Messrs. T. Wilbraham & Brothers, 
2,316 Frankford avenue, Philadelphia, Pa. 

Nltroglycarin as a Motor. 

M. Champion, a French chemist, states that the heat de- 
veloped by a given quantity of nitroglycerin when exploded 
is capable of exerting, when converted into motion, a maxi- 
mum energy fully five times that produced by the explo- 
sion of the same amount of gunpowder, and three thousand 
times more than that caused through the combus ion of an 
equal quantity of coal. A single quart of nitroglycerin, it 
is asserted, has the potential energy of 5,500 horse power, 
working during 10 liours. It remains to invent a machine 
in which the gigantic force can be harnessed and con- 
trolled. 



A NoTel Business. 

A correspondent writes to know if it will be possible for 
him to secure by letters patent the exclusive right of selling 
pocket knife blades, without handles. He thinks the idea 
original with himself, and, like Colonel Sellers, has reasons 
to believe " there's millions in it." Our correspondent's idea 
is certainly novel, but unfortunately the Patent Office laws 
contain no provision for the patenting of a new business 
merely. 

Wk are all living too fast. The man who is always in a 
hurry generally has his own work to do over again, besides 
being more liable to trip up and find himself sprawling in 
the mud. 
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THE SOVEBEIOKS OF IKDrSTEY. ' 

During these times of financial depression, when the 
great industries of the country are languishing and labor is 
everywhere out of employment, diminished incomes are "the 
rule, and economy the virtue most in demand. To those 
whose incomes are still liberal, though never so much less 
than heretofore, the problem of adapting expenditures to re- 
ceipts is comparatively simple. They have merely to cut off 
a few luxuries more or less, to pinch their pride a trifle, it 
may be, but with no risk of trenching on the actual necessa- 
ries of life, either for themselves or their families. 

For the great mass of working men, however — men whose 
wages never greatly surpassed the cost of living— the problem 
is not so simple. To strike oif luxuries would help but little, 
not many luxuries falling to their share even in the best of 
times. To lessen the amount of their purchases means to eat 
poorer food, or less of it, wear cheaper clothing and live in 
poorer houses ; in short, to submit to evils, not to practise 
economy. 

The usual door of escape from the ills of poverty, hard 
work and more of it, is closed by the general stagnation of 
industry. Men are fortunate if they get any work, at reduced 
prices at that. How then can they manage to live? Th«re 
is but one way, and that is by increasing somehow the pur- 
chasing power of money, so that the little they now have 
may go as far as the larger sums they have been used to. a 
hopeless undertaking, it might seem, for men without capi- 
tal and with no influence in financial circles : but so it did 
not seem to the working men of New England, spurred on 
by that most efficient sharpener of the wits, necessity. The 
problem was to make two dollars buy as much as three, 
prices remaining the same. A glance at the conditions of 
trade will sutRce to make plain the efficiency of the means 
adopted. During the flush times, before the collapse of 1873, 
money was plentiful, business brisk, and profits large. Con- 
sequently the race of middle men multiplied enoniiously. 
Between the miller and the mechanic, the price of a barrel of 
flour increased fifty per cent or more by passing through half 
a dozen hands, each charging roundly for the nominal and, 
for the most part, uncalled-for service rendered. In like 
manner, the cost of nearly every other article of food or 
clothing was similarly advanced. With high wages and 
plenty of work, the consumer was able to pay the extra 
charges ; but when the easy times were past, his lessened 
wages left small margin for the support of go-betweens. The 
machinery of trade had become so cumbrous and costly that 
it was a burden rather than a convenience. Its excrescences 
had to be cut away; and this the working men of the East 
have set out to do, holding it suicidal as well as foolish to 
pay half a dozen large profits on each article they buy, whep 
they can be served as well for a single small advance on 



prime cost. For example : A hundred laborers want each a 
barrel of flour. By going to the retail grocer they can get 
such an article as they desire at the rate of ten or twelve dol- 
lars a barrel. On the other hand, by clubbing their funds 
and buying a car load at the mill, the same grades of (lour 
can be got for seven or eight dollars a barrel, transportation 
and delivery included. So likewise with nearly every other 
standard article ; by jumping the needless middlemen and 
buying for cash at first hand, the purchasing power of 
wages may be immensely augmented, without doing injus- 
tice to any one. 

It is but a short and natural step from temporary combina- 
tions for mutual benefit to permanent organization. This 
step has been taken ; and under the somewhat grandiloquent 
title of " Sovereigns of Industry," the new organization is 
drawing together the working men of the Eastern Stateswith 
a rapidity rivaling the development of the Grange through- 
out the West. 

Thus far the Sovereigns have stuck to their original idea 
of mutual helpfulness in supplying the necessaries of life to 
the members of their several councils. It is to be hoped that 
they will continue to do so, avoiding strenuously the politi- 
cal follies of the •rangers. It would be a pity if the power 
which the order is capable of wielding for the economical 
advancement of the great army of manual and mechanical 
workers of the country should not be developed to the utter- 
most, as it can be only by the most stringent repression of 
demagogues and party schemers. 

Various plans of operation are adopted by different coun- 
cils, according to the number of members, their place of resi- 
dence, and the local advantages for buying. The chief 
object being to make the most of the money they have to 
spend, with the least inconvenience or risk, it is a common 
practice to avail themselves of the machinery of trade already 
established in their neighborhood, taking care, however, to 
pay no exorbitant profits. An arrangement is made with one 
or more dealers in each department to throw the trade of the 
council into their hands in consideration of a special dis- 
count on regular retail prices, a concession which the favored 
dealers can well afford to make in return for an assured cash 
custom, without the cost of advertising or other outlays for 
attracting customers. Every three months the council re- 
ceives the bids of dealers desiring its trade, and elects those 
which offer the greatest inducements, all things considered. 
Tickets of membership are then issued, the exhibition of 
which entitles the bearer to the stipulated discount on all 
goods purchased during the ensuing quarter. In all cases 
the council takes pains to secure trade circulars and lists of 
wholesale prices current, from which to estimate the just- 
ness of the charges of their local dealers. If the members 
can do better by ordering their supplies from the producer 
or the wholesale dealer, the local dealers lose their trade 
altogether. 

In many cases large dealers undertake to fill the orders of 
councils at a slight advance on wholesale rates, delivering to 
the appointed purchasing agents the articles in separate par- 
cels as required by the members, thus enabling the mechan- 
ics of the most out of the way village to command as favor- 
able terms as the market will afford. Where the purchases 
are considerable and tolerably regular, it has been found a 
very satisfactory way to hire a cheap store room, and appoint 
one of the members storekeeper for the council, to distribute 
the purchases as called for, on certain evenings of the week. 
At the regular monthly meetings, the members elect the 
amounts of the several articles required, which are purchased 
in bulk, and of course on more favorable terms than in sepa- 
rate parcels. By this plan, most of the advantages of co-ope- 
rative stores are secured, with none of the Tisks. 

In several States, it has been fount! advantageous (experi- 
mentally, at least) to mass the trade of the order, or a great 
portion of it, by appointing a general purchasing agent, 
through whom the supplies for the councils are ordered, the 
superior advantages of such a buyer more than offsetting the 
cost of the increased machinery. 

An idea of the rapid spread of the organization may be 
gained by the rate at which the order has grown in Connec- 
ticut. The first council, with seven members, was organized 
February 26, 1874. In May a State council met, with a mem- 
bership of twelve hundred. By August, this number was 
more than doubled ; and at the meeting of December 8, 
forty-seven councils, with a membership of over five thou- 
sand, were represented. To-day, there are probably near ten 
thousand of the more thrifty mechanics and laborers of the 
small State of Connecticut thus banded together for mutual 
benefit in trade. Thus far, the estimated saving to each 
member is thirty per cent of his purchases through the 
agency of the order — certainly an amount worth considering. 
Such a sensible and practical " strike" for increase of wages 
is something new in the annals of industry. 

Besides the State councils, a national council has been or- 
ganized. It will hold its session for 1875, probably before 
this reaches the eye of the reader. For what practical pur- 
poses the session will be held does not clearly appear to out- 
siders. We can only hope that it will take no action to com- 
plicate the objects of the order, or to divert its work from its 
original purpose. National councils are apt to be over ambi- 
tious, and the temptation to use a popular organization for 
political purposes is hard to be resisted: if indulged in, ruin 
is inevitable. 



A BOX THICK TO BEAT HABTZ.' 

According to travelers' stories — the best of all evidence, as 
everybody knows — there used to be in India a school of vaga- 
bonds who got their living by dying. For a very modest 
sum they would emulate the frogs which are periodically 
discovered alive in solid rock — or in tree trunks, overlaid by 



innumerable rings of annual growth — and retire for a speci- 
fied period from the cares of this life. They professed to 
have such control over their vital processes as to be able to 
die at will, and would allow themselves to be sealed up in 
coffins or tied up in blankets, and buried underground for a 
week or a month, or more. 

A very circumstantial account of such an operation was 
given by Sir Claude Wade. When he was at the court of 
Runjeet Singh, in 1837, a fakir was thus buried for six 
weeks, a company of soldiers guarding the place of his in- 
terment to prevent untimely resurrection. At the end of 
the six weeks the seals were found intact; and on removing 
the lid of the box which served as a coffin, the white linen 
bag in which the fakir had been placed was found to be mil- 
dewed. When the bag was opened, the temporarily dead 
man's arms and legs were found to be shriveled and stiff; 
and his head reclined, corpse-like, on his shoulder. To all 
appearance he was as dead as an Egyptian mummy, no pul- 
sation or other evidence of life being discoverable. He was 
then turned over to the manipulations of his servant, who 
made warm applications of various kinds, whereupon the 
arms and legs gradually returned to their normal state. H<> 
then removed the wax and cotton with which the fakir's 
nostrils and ears had been closed, and after half an hour the 
devotee was able to speak. All of which Sir Claude vouches 
for as an eye witness, with an air of truthfulness rivalinjf 
that of About's clever story of the man with the brokrii 
ear. 

This art of dying at will and coming to life again appears 
not to be monopolized by the Hindoos. At least one English- 
man in modern times, if human testimony is worth anything, 
has attained it. His name was Townsend, Colonel Town- 
send of the British army in India. This man could go into a 
death-like trance at will, so skillfully counterfeiting real 
death that the most critical observers were deceived. On 
one occasion the experiment was made in the presence of Dr. 
Cheyne, who reports upon the case, Dr. Baynard and a Mr. 
Skrine. All three felt his pulse: it was distinct, though 
small and thready : and his heart had its usual beating. 
He then composed himself on his back and lay motionl<'SS 
for some time. Gradually all signs of life disappeared, till 
there was no pulse, no beating of the heart, and a mirror 
held before his mouth gave no indication of breath. 

The witnesses discussed this strange appearance for a long 
time, finally concluding that he had carried the experiment 
too far and was really dead. As they were about to leave 
him, a slight motion of his body was observed, and a beating 
of the heart. In a little while he began to breathe, and 
gradually life was fully restored. 

This account has been accepted as trustworthy and credi- 
ble by high medical authorities, and so likewise have those 
given of the fakirs who carried the experiment a degree fur- 
ther than Colonel Townsend, and submitted themselves to 
actual burial- 
It is a pity the art has not been more widely cultivated; it 
would afford such a convenient refuge for geniuses born 
ahead of their time. On finding their generation too stupid 
to appreciate their grand discoveries and projects, they could 
retire for a season until in the regular course of events th? 
masses should overtake them. Then instead of writing a 
book and depositing it, sealed, in a public library, to bo 
opened in the year 1975, or such a matter, they could them- 
selves be so deposited, duly labeled and preserved, till their 
time should come. We could name a good many whose ac- 
quaintances would gladly provide fireproof quarters for them 
and their projects for a century or two. The only fear that 
the fakirs had of protracted burial was that in the meantime 
their servants might die and there be left no one to resurr<-ct 
them. In cases such as we have imagined, there would be 
no risk of this sort to deter the devotee, the community at 
large assuming the responsibility. 



TESTHTO THE C0BBECTHE8S 07 FIGTIBES BT "WEIGHT, 

We publish in another column a communication from our 
well known correspondent Dr. P. H. Vander Weyde,in which 
he suggests a rather novel and effectual method of testing 
the correctness of all calculations such as those pertaining 
to the squaring of the circle, and the contents of ciroiilar 
or other forms. His method is based on the practice, adopted 
sometime ago, of measuring the area of land by weight, in 
which the figure of the land is drawn to a scale on pap<'r, 
and the figure cut out of the sheet. The figure of a square 
acre is also drawn to the same scale and cut from the paper 
sheet. The two are now weighed separately. The weight 
of the paper figure of the land, divided by the weight of tin- 
paper figure of the square acre, indicates with accuracy the 
number of acres contained in the land. 

Applying this method to the squaring of the circle, l>r. 
Vander Weyde weighed the circle of paper and the proper 
squares, with the results given in his letter. It will be 
seen that the calculations of some of our prominent circle 
squarers, when thus weighed in the balance, are found 

wanting. 

: tm . :' 

PIEYI. 

Among the ways that are dark and tricks that are queer, 
for which the " heathen chinee " is peculiar, one of the 
cleverest bears the name p'i ryi. It fairly rivals the jug 
glery of our highly enlightened writing mediums, and is em- 
ployed for the same useful purpose. "When the pig-tailed 
earnest enquirer realizes the truth which the Widow Bedott 
versifies : 

" Poor short-slsfhtetl crlttere, we 
Kant calculate what's going- to be 
And, lite enough, never'U take place:" 

he consults an oracle, much as pig-headed enquirers do with 
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us. The oracle does not put a slate under a table to be 
written on; he writes on the top of a table, previously dusted 
with sand or flour. The pen — that is to say the brush, for 
no other sort of pen or pencil is used in writing Chinese — is 
Muspended by a string from the rim of an inverted wicker 
rice basket, which is balanced on the fingers of two persons 
sitting on opposite sides of the table. After the proper 
period of quiet waiting, the pen begins to move, writing out 
the answer to any question which may be put. 

On one occasion, the Chinese teacher of the Rev. R. H. 
Cobbold, who is responsible for the story, consulted an 
oracle of this sort to discover certain names that were want- 
ing to fill up an ancestral register. On being asked for a 
particular name, the oracle wrote : ' ' Inquire of another branch 
of the family." It was done, and the " spirit " at once wrote 
down the name. The story reminds one of a great deal that 
passes for evidence outside of China, there being no proof 
that the names furnished by the " spirit " were correct. It 
is not surprising that the investigations made by the reverend 
gentleman were unable to discover the cheat. 

Writing of p'i.kyi, in liis chapters on China and the 
Chinese, the Rev. A. E. Moule says: " So great is the mys- 
tery, or, if you please, so clever is the trick, that some of 
the oldest and most wide-awake of the missionaries liave 
been quite unable to explain it away, even when performed 
under their own eyes and on their own study tables. " The 
chief difficulty seems to be the apparent impossibility of di- 
recting by muscular effort the formation of intricate Chinese 
characters by means of a pen suspended by a string. 



LOSS 07 A LABOE NEW TOBE KAIL. 

On the 7th of January the express train that left Washing- 
ton for New York at 9.30 P. M., in consequence of a mis- 
placed switch, went into collision with a freight train stand- 
ing on a side track. One man was killed, and another badly 
injured. The coal oil in the lamps of the postal car was 
scattered and instantly burst into flames, soon destroying the 
mails and the contents of the adjoining express car. The mails 
lost were large, comprising upwards of one hundred thousand 
letters from the South, bound for New York and other places. 
The usual daily correspondence of the SciENTiric Amekic.vn 
office was consumed, and a large number of our correspond- 
ents will consequently fall to receive their expected replies. 
We hope they will promptly repeat their enquiries. 



of 1873, laid a single cable l)ctween Buffalo and lx)ckport, 
and, with two steamers enpecially constructed for the pur- 
pose, has bpt-n operating!; tlipsyirtcm, experimentally, during 
the past two seasons. It is claimed hy the projectors of the 
enterprise that, during their experimental operations, 1,400 
tuns of freight, with boats containing it, have been hauled 
in one train by a single cable steamer, against the strong cur- 
rent between Tonawanda and Buffalo, at the rate of three 
miles per hour, at sm low a cost for steam power as any 
known steam canal boat carrying two hundred tuns, that is 
to say, doing seven times the work at the same cost for 
steam. The cable system ought not to be considered an ex- 
periment. It has been in successful operation on European 
canals and rivers for several yeai-s, and found to be the 
cheapest adaptation of wteani for towing purposes yet de- 
vised. There is uo reason why it should not be equally 
successful on our own canals, and certainly no more pro- 
fitable field for the operation of the system can be found. 

KURTHER IMTROVEMENTS DEM.\NI>KD. 

" Before dismissing the subject, I cannot refrain from re- | 
minding the legislature that the State has made but one ear- , 
nest effort to introduce steam on our canals. That effort 
should be continued, and not relaxed until success is assured. 
With steam successfully established on our canals, we shall 
command, without fear of diversion, our full share of west- 
ern trade. The Lyons lock will be finished before the open- 
ing of navigation the coming spring. The completion of 
tliat structure will give us double locks the entire length of 
the Erie canal. Cheap and rapid transportation is the great 
problem of the day, and its solution interests producer and 
consumer alike. Railroads reaching from nearly all the prin- 
cipal cities upon the Atlantic coast to the great grain markets 
of the West are striving for supremacy in the carryingtrade, 
and it is quite probable that active competition will have the 
effect to reduce rates, for a time at least, to a point below 
actual cost. But with our great lakes, on which a single ves- 
sel of modern build will carry one hundred thousand bushels 
of grain (equal to 300 car loads) from Chicago or Milwaukee 
to Buffalo, and with the Erie canal in good order, seven feet 
of water and double locks, together with steamboats and 
steam towage on the canal and river, through from Buffalo to 
New York, alongside of ship in five to six days, we can suc- 
cessfully compete with all the railroads in the country, even 
at the present rates of toll." 



port. Entering upon the duties of cabin boy on a lake 
schooner, he speedily rose to command the largest vessels, 
and ultimately became himself an owner of a great number. 
During late years Mr. Ward gradually withdrew from 
shipping lnterests,and devoted his talents and capital to the 
establishment of Iron manufactures in his section of the 
country. He founded the Eureka Iron Works of Detroit, 
the North Chicago rolling mill, and the rolling mill at Mil- 
waukee. He also made large investments in the Lake Su- 
perior iron mines and erected furnaces in the vicinity. He 
was for many years President of the American Iron and Steel 
Association, and, in this as well as in other prominent posi- 
tions, labored to push forward the important industrial en- 
terprises which he had Initiated. Pecuniarily his ventures 
were highly successful, and he leaves an estate estimated at 
several million dollars. Mr. Ward's death was very sudden, 
owing to an apoplectic stroke, and occurred on the morning 
of Januarv 2. 



SCIENTIFIC AND PBACTICAL IK70BMATI0N. 



IMPBOVEKENT IN CANAL NAVIGATION. 

It will be remembered that some three years ago the State 
of New York offered a reward of one hundred thousand dol- 
lars for the Invention of improved methods of navigating the 
Erie canal {4tO miles in length), wh«reby merchandize could 
be transported with greater economy than by the present 
system of horse towage. A variety of experimental boats 
were made, all or nearly all propelled by steam. The ulti- 
mate result v/as that none of the competitors succeeded in 
eomplying with the peculiar conditions of the law, and they 
were finally modified, and under the modification an award 
was last year paid to the owner of the Baxter boat and to one 
other competitor. So ended the State reward project. But 
there is still a strong demand for improvement, and the sub- 
ject is well worthy the attention of ingenious minds. 

General Thayer, Canal Auditor of this State, takes up the 
subject in his recent report, and gives expression to the fol- 
lowing eminently practical views: 

" The Baxter Steam Canal Boat Company has been organ- 
ized, and during the past season has constructed and oper- 
ated seven boats, which, according to reports furnished this 
department, have proved successful, both in regard to in- 
creased speed and greater economy, as compared with boats 
moved by animal power. This company is really the first or- 
ganized to employ steam as a motive power on a scale likely 
to prove a financial success. There can be no doubt that an 
organization with a sufficient number of steamers to ensure 
daily departures, and with convenient wharfage facilities at 
New Y'ork, will command business at remunerative rates. 
Such an enterprise can secure a large and profitable traffic in 
both directions on the line of the Erie canal, which of late 
years has been almost entirely abandoned to the railroad. 

A PLAN FOR TOWAGE WANTED. 

" One great need, however, has not yet beenaccomplished, 
that is, some plan for steam towage or propulsion adapted to 
the large number of boats now employed, five thousand to six 
thousand, and moved by animal power. 

" Although I do not disapprove of the liberal bounty which 
the legislature granted to the Baxter boat, still, without in- 
tending in the least degree to disparage the merits of that 
boat, I am inclined to believe that, if the same liberal reward 
had been open to wider competition, we might possibly have 
secured a better result. When the law required that the 
motor should be adapted to the form of boat then in use, 
that restriction virtually prevented practical mechanical en- 
gineers from engaging in the contest. They knew that, as 
Mr. Baxter fully realized, a boat to be propelled by its own 
mashinery must be of a different form and model from those 
that were simply towed, and hence were unwilling to assume 
the risk of being recognized by the commission or rewarded 
by the State when not adhering to the requirements of the 
law. Had the time for competition been extended, the me- 
chanical genius of the country would have been enlisted ; a 
greater number of plans would have been submitted, and 
might not the practical results have been more favorable ? 

SUCCESS OF CABLE TOWAGE 

" The New York Steam Cable Towing Company was organ- 
ized for the purpose of introducing upon our canals the 
cable system of towing. That company, during the season 



AHALGAH FILLINGS FOB THE TEETH. 

We are indebted to Dr. J. W. Clowes for a copy of his very 
excellent essay on the above subject, as read before the 
Odontological Society of this city. Dr. Clowes has rendered 
a good service to the dental profession by his long-con- 
tinued, sturdy support and practice of tin amalgam fill- 
ings. He has in times past been ridiculed for this by mem- 
bers ()f his own profession; but at last it begins to be per- 
ceived that, instead of ridicule, he was entitled to honor. 

The use of tin amalgams as a filling for the teeth was be- 
gun many years ago, but the practice never became general 
among dentists. This was due toearly prejudices againstthe 
material, engendered by lack of knowledge and skill in its 
use. Its employment is, however, being now judiciously 
revived. 

The experience of some of our best dentists, throughout a 
period of thirty years, has conclusively shown that tin amal- 
gam, properly prepared and applied, is a reliable preserva- 
tive; while owing to the plastic nature of the amalgam, it 
may be inserted within sensitive or delicate teeth without 
pain to the patient, and under circumstances when the use 
of gold would be inadmissible, This amalgam when first ap- 
plied is quite soft, and a gentle pressure therefore causes 
it to fill every interstice of the tooth with certainty. After 
a few hours' time the amalgam becomes permanently solid. 

Complaint has been made that the tin amalgam fillings 
turn black and cause the teeth to decay. But this is not the 
case to any greater extent than when gold is usi'd. Some of 
the worst looking and most badly decayed teeth we ever 
saw have been those filled with gold by a poor operator. 
The truth is that, if the dentist is an unskilled man, or 
if you neglect to keep your teeth scrupulously clean, they 
will decay and discolor, no matter what fillings are used. 

When the decayed cavity in a tooth is propi^rly excavated 
and filled with amalgam, it will preserve the tooth with cer- 
tainty ; while in general, it looks better in the mouth than 
gold. Dentists skilled in the use of the amalgam, and pa- 
tient.s carrying this tilling, will testify to tlie correctness of 
this statement. 

Next to the breathing of pure air, exercise, and the nse of 
suitable food, nothing more contributes to the preservation 
of health than the possession of good teeth. All the arts used 
for their preservation are therefore of the highest impor- 
tance. 

It should never be forgotten that the teeth will not ordin- 
arily decay, either originally or after being properly tilled, 
unless food or other foreign substances are allowed to remain 
between them long enough to acidify or decay, and thus act 
injuriously on the dental enamel. Th"; importance of keep- 
ing the teeth clean, by brushing, by drawing silk threads be- 
tween, by frequent rinsing, and other simple agencies, may 
thus be understood. 

■ »i ■ 

Captalu E. B. Ward. 

We note with regret the death of Captain Eben B. Ward, 
a well known citizen of Detroit, whose name for many years 
past has been closely identified with the remarkable growth 
and progress of our Northwestern industries. Mr. Ward 
was bom in Canada, in 1811, and at the early age of 12 years 
was rendered dependent upon hi.s own exertions for sup- 



A NOVEL SINGLE RAIL RAILWAY. 

The Turkish government has recently commenced the con- 
struction of a railway, termed the Steam Caravan, between 
Alexandretta and Aleppo, Syria, a distance of 94'2 miles. A 
single rail is employed, following the conformation of the 
land, but raised on a wall 28 inches high and 17'5 Inches 
broad. The vehicles are mounted and straddle, so to speak, 
both rail and wall. The locomotives are provided below with 
horizontal, leather-covered wheels, which rest against the 
sides of the masonry and serve as brakes, and the last vehi- 
cle of each train has similar arrangements. Each side of each 
carriage contains two persons, and the complete train is cal- 
culated to accommodate ninety-six. 

A NEW WAT OF PRESERVING EGGS. 

It is stated by the Revue InduatrieUe that the best method 
of preserving eggs is to soak them for half an hour in solu- 
ble glass of a thick, pasty consistency. The material forms 
a chemical compound with the carbonate of lime of which 
the shell is composed, which renders the latter impermeable 
to air. After immersion, the eggs should be carefully dried 
and kept in oats or on perforated trays in a dry locality. 

SCARLATINA AN EPIDEMU'. 

The views of Dr. Alfred Carpenter, published some three 
years since in the Lancet, upon the .subject of scarlet fever, 
ascribing to that disease an epidemic character, are strongly 
endorsed in a recent issue of the Medical and t^rgical Ee- 
poiier. The editor maintains that not only is the disease 
infectious in the full sense of the term, but also that the 
malignity of the infection is something frightful. Articles 
of clothing worn by patients retain a dangerous character for 
over a year, as do walls, furniture, and in fact everything that 
has been in the vicinity of the disease and in its spread. The 
secretions of the body, epidermic scales, and excreta are active 
carriers of the pestilence. 

Thorough ventilation and disinfection are the best means 
for destroying the poison. Clothing, bedding, etc., should be 
submitted to a dry heat of 220° Fall, for several hours, and 
then soaked in a mixture of 1 pound hyposulphite of soda. 
2 ounces sulphuric acid, and 8 gallons of water. Rooms 
should be purified by burning sulphur, and the patient thor- 
oughly cleansed before having Intercourse with other people, 

VENC8 AS A LUMINOUS KINO. 

Professor C. S. Lyman published in the American Journal 
eight years ago a brief notice of some observations made on 
Venus when near her inferior conjunction in 1866. The 
planet was then (for the first time, so far as appears) seen as 
a very delicate luminous ring. 

No opportunity has since occurred of repeating these obser 
vations until the day of the recent transit. On Tuesday, De- 
cember 8, Venus was again in close proximity to the sun, and 
the author had the satisfaction of watching the delicate, sil- 
very ring enclosing her disk, even when the planet was only 
the sun's seml-diaineter from his limb. This was at 4 P. M. 
or less than five hours l>efore the beginning of the transit. 
The ring was brightest on the side toward the sun — the cres- 
cent proper. On the opposite side the thread of light was 
duller and of a slightly yellowish tinge. On the northern 
limb of the planet, some B0° or 80' from the point opposite 
the sun, the ring for a small space was fainter, and apparent 
ly narrower, than elsewhere. A similar appearance, but 
more marked, was observed on the same limb, in 1866. 

These observations were made with a five foot Clark tele- 
scope of 4| inches aperture, by so placing the instrument as 
to have the sun cut off by a distant building while the planet 
was still visible. ,Tlie ring was distinctly seen when the 
aperture was reduced to li inches. The 9 inch equatorial 
could not be used, as there were no means of excluding the 
direct sunlight. 

On the lOtli the crescent, extbnding to more than three 
fourths of a circle, was seen with beautiful distinctness in 
the equatorial ; and on this and two subsequent days, measure- 
ments were taken with the filar micrometer for the purpose 
of determining the extent of the cusps, and consequently the 
horizontal refraction of the atmosphere of the planet, on the 
assumption that the extension of the crescent and formation 

of the ring are due to this refraction. 

■ ■>> m 

Varnish fob Whitk Woods. — Dissolve three pounds of 

bleached shellac in one gallon of spirit of wine; strain, and 

add one and one half more gallons of spirit. If the shellac is 

pure and white, this will make a beautifully clear covering 

for white wooden articles. 



Cocoa nut husk is better than cotton waste and turpentine 
for taking temporary rust from iron or steel. 



© 1875 SCIENTIFIC AMERICAN, INC 



so 



^txtntxixt %mtxum. 



[January 23, 1875, 



THE BE8SEMEB OSCILLATIKO SALOOH. 

As we shall probably soon liear that the oscillating saloon 
pteamer Bessemer is running between England and France, 
conveying passengers over the uncomfortable and uncertain 
Straits of Dover, we present to our readers an engraving of 
the gyroscopic arrangement (by which the saloon is kept in a 
horizontal position, even under the greatest possible angles 
of variation of the ship), selected from Engineering. 

The ordinary form of gyroscope (for an illustration or 
which see page 91, volume XXXI). is a heavy disk or wheel, 
made to revolve rapidly in any given plane, tending always 
to remain revolving in that plane ; and it can only have the 
direction of its action of rotation changed by the application 
of considerable force, the amount of this force depending 
npon the weight of the revolving body and its speed of ro- 
tation. The manner in which Mr. 
Bessemer has availi^d himself of 
this fryroscopic action will be un- 
derstood by reference to our engra- 
ving, which represents the con- 
trolling apparatus as constructed for 
the steamer. Thegyroscope in this 
case consists of a steel disk wheel, 
A, 2 feet in diameter, and with a 
rim 4 inches square, this wheel be- 
ing made of steel forged so as to 
make the mass as nearly homoge- 
neous as possiblf, and carefully 
turned so as to insure its running 
perfectly true. As it may possibly 
he necessary under some circum- 
stances to run the disk at as high si 
speed as 5,000 revolutions per min- 
ute, it is evident that great care is 
necessary to ensure perfect balanc- 
ing. ' The boss of the disk is bored 
outconically to fit the conical upper 
end of the spindle, B, the spindle 
and disk being ground together to 
secure n perfect fit. A nut and 
washer at the top secure the disk in 
place, no keys or pins being used. 

'I'he spindle, B, which is also of 
steel, is steadied by two beHrings, 
C and D, through which it passes, 
these bearings being capable of ad- 
justment in one direction (that in 
which a disturbing force will be 
brought upon the spindle) by set 
screws as shown. The bearings arc 
fitted to boxes formed by castings 
fixed to the top and bottom of tiie 
gun metal casing or frame, K, this 
casing being strengthened by inter- 
nal ribs, and being slung on a pair 
of trunnions with which it is pro- 
vided. The center line of these 
trunnions corresponds with the 
center line of the vessel, and the 
casing, E, can thus swing athwart- 
ships, but not in a fore and aft di- 
rection. The trunnion bearings are 
supported by wrought iron stan- 
dards springing from the fioor 
beams of the saloon ; and thus, if 
the axis, U, be kept perpendicular 
hy the gyroscopic action of the 

disk, A, the casing, E, must rock on its trunnions if the floor 
of the saloon departs from a. horizontal position. The man- 
ner in which this movement of the casing, E, is made to con- 
trol the action of the cabin we shall explain presently; mean- 
while we must explain how t'le gyroscope is driven. 

It is evident that in such an arrangement, where the slight- 
est interference with the gyroscopic action is to be avoided, 
the use of belts or other similar driving gear would be inad- 
missible, and Mr. Bessemer therefore decided to give motion 
to the gyroscope by means of a kind of reaction turbine, or 
Barker's mill, formed (m the spindle of the gyroscope itself. 
For this purpose, the spindle, B, has, as will be seen, a pair 
of arms formed on it, these arms lieing bored out, and the 
hole through them communicating with another hole, J, 
l)ored up through the spindle from its lower end. Water 
under pressure enters through one of the trunnions of the 
casing, E, and passes down through a suitable pipe to a small 
cawing, N, below the bottom of the spindle. Thence it passes 
up through the hole, J, in the spindle and through the ra- 
dial arms, finally oscapingthrough the lateral opening in the 
Ciips. I, with which the ends of the .\rms are provided. A 
small hole, forming a prolongation of J, conducis a supply 
oi water to the upper bearing, C, and any water escaping at 
the upper end of thiit bearing is deflected downwards by the 
dished plate, Q, and thrown back into the casing, E. A ilex- 
ible waste pipe, not shown in the illustration, conductsaway 
the water irom the casing, E, back again to the tank from 
which the pumps draw, this tank being fitted with screens 
so as to keep the water perfectly clear, and remove any 
particles which, if allowed to circulate through the ap- 
paratus, might cause a stoppage of the openings in the 
arms, I. 

An exceedingly neat point in the design is the provision 
made for avoiding any f rictional resistances due to the weight 
of the gyroscope. It will be seen that the lower end of the 
spindle, B, is considerably reduced in diameter, there being 
formed, at K, asquare and carefully finished shoulder. Below 
this shoulder the reduced portion of the spindle passes 
through a phosphor bronze plate, L, the spindle being a free 



fit in this plate. Below the plate, L,are two metal disks, 
M, which also fit the spindle freely, and which are kept 
pressed lightly against the plate, by springs not shown in the 
engraving. These springs are only required to keep the 
disks, M, in place when the water is shut off from the appa- 
ratus ; when in regular work, the pressure of the water tends 
to force them upwards. Asa result of the free fit of the 
lower end of the spindle in the plate, L, there is always a 
slight leakage at that point whenthe apparatus is in use;and 
this leakage, besides lubricating the lower bearing, D, serves 
an important purpose, as we shall now explain. The upward 
pressure of the water on the area corresponding to the sec- 
tion of the lower end of the spindle suffices to balance the 
greater part of the gyroscope; but inasmuch as variations in 
the pressure of the water might otherwise 'create difficulties, 




THE CONTROLLING GEAR OF THE BESSEMER SALOON. 

the diameter of the lower part of the spindle is made such 
that, at the ordinary working pressure of the water, about 
fifty pounds of the weight of the revolving disk, spindle, 
etc., remains unbalanced. If no means were taken to prevent 
it, this weight would rest upon the square shoulder, at K, 
and a rapid abrasion of the plate, L, would result. Bat the 
leakage to which we have already referred prevents this. 
Thus the water leaking through the hole in the plate, L, 
around the lower end of the spindle comes againstthe shoul- 
der formed on the spindle, at K, and it is thus brought to 
bear against an enlarged area, and is enabled to raise the 
spindle and its attachments. As soon as it has thus lifted 
the spindli', the leakage water can escape between the plate, 
L, and the square shoulder, at K ; but it is evident that the 
amount by which the spindle is lifted is strictly limited by 
the amount of the leakage, and can never become excessive. 
It is also practically independent of moderate variations in 
the water pressure, an alteration in pressure merely pro- 
ducing a slight alteration in the thickness of the film 
of water flowing away between the plate, L, and the 
square shoulder, at K. Thus in all cases, when in action 
it is insured that the weight of the gyroscope is carried 
upon what may be called a water bearing, and one that it is 
consequently practically frictionless. 

If while the apparatus was in action, the supply of water 
was shut off by means of a valve fitted tothe supply pipe, the 
pressure of the water in the box, N, wotild at once cease, 
and the weight of the gyroscope, ceasing to be water-borne, 
would at once cause abrasion to conunence between the 
square collar at K, and the plate, L. This result, however, 
Mr. Bessemer has ingeniously guarded against as follows: 
In a recess at the bottom of the box, N, is a gun metal ball, 
0, while at the lower end the hole, J, in the spindle, B, is 
countersunk so as to fonn a kind of valve seat. Under ordi- 
nary circumstances, the ball, 0, rests in its recess at the bot- 
tom of the box, N;but when it is desired to stop the gyro- 
scope, it is raised by means of the plunger and hand lever 
shown, until it is close tothe lower end of the spindle. Im- 
mediately this is done, the pressure o' the water carries it 



against the seat at the lower end of the spindle, and it then 
revolves with the latter, until, from the water being cut oft 
from the arms, 1, the gyroscope comes to rest. During this 
time, when the gyroscope is running down, as it may be 
called, the apparatus is still water-borne, as the pressure 
continues to be maintained on the box, N. When the gyro- 
scope has come to rest, the water is shut off by a valve in the 
supply pipe ; the leakage then reduces the pressure of the box, 
N, and the ball, O, falls into its normal position at the bot- 
tom of the box. 

We have now to speak of the manner in which the gyro- 
scope is made to actuate the valves by means of which the 
movements of the saloon are conti-olled. The saloon is hung 
on a longitudinal axis, and on either side of it are placed the 
hydraulic cylinders by which its movements in relation to 
the hull of the vessel are controlled. 
These cylinders are double acting, 
so that a pull upwards on one side 
of the saloon is always accompanied 
by a downward pull on the other, 
and vice versa, and the water has 
therefore to be admitted to, say, the 
top of the port and bottom of the 
starboard cylinder (or the reverse) 
simultaneously. The whole distri- 
bution of the water is effected by a 
cylindrical slide valve. 

The connection between the valve 
and gyroscope will be readily un- 
derstood. On the side next the 
valve the casing of the gyroscope 
earries an arm which is connected by 
a link with one end of a lever, the 
other end of the lever being con- 
nected to the valve spindle. Let us 
suppose that in our engraving we 
are looking towards the head of the 
vessel, and that the latter gives a 
roll over to port. The effect of this 
would be that, the gyroscope spindle 
remaining vertical, its lower end 
would be brought nearer to thevalve 
casing, the arm raised in relation 
to that easing, the valve lowered, 
and water under pressure admitted 
to those ends of the hydraulic cylin- 
ders with which the pipe communi- 
cates ; this admission of water to the 
hydraulic cylinders raising the port 
side of the cabin in relation to the 
hull of the vessel, and thus counter- 
acting the list of the latter to port. 
On a roll taking place to starboard, 
the opposite action would, of course, 
take place. 

It will be seen from this descrip- 
tion that a slight movement of the 
saloon must take place before the 
gyroscope can actuate the control- 
ling valve; but by adjusting the 
length of the lever in proportion to 
the length of the arm of the lever 
to which it is coupled, this move- 
ment, it is expected, will be brought 
within such small limits as to have 
no practical effect on the comfort of 
the passengers. This, however, is 
one of the points which of course can (jnly be conclusively 
decided by actual trial. 

Concrete Gr»vel 'WalkK. 

In Dick's Encyd*pedia of Practical Receipts are the follow, 
ing directions for making concrete surfaces : 

Digaway the earth tothe depth of about 5 inches, then 
lay a bottom of pebbles, ramming them well down with a 
paving rammer. Sweep them off as clean as possible with 
a broom, and cover the surface thinly with hot coal tar. 
Now put on a coat of smaller gravel (the first bed of pebbles 
should be as large as goose eggs), previously dipped in hot 
coal tar, drained, and rolled in coal ashes, with an intermix- 
ture of fine gravel, and roll it down as thoroughly as possi- 
ble. Let the roller run slowly, and let a boy follow it with 
a hoe to scrape off all adhering gravel. Next put on a coat 
of fine gravel or sand and coal tar, with some coal ashes, to 
complete the surface, and roll again as thoroughly as possi- 
ble ; the more rolling, the better. It will takesomeweeksto 
harden, but makes a splendid hard surface which sheds 
water like a roof. Do not use too much tar. It is only ne- 
cessary touseenough to make the ingredients cohere under 
pressure, and a little is better than too much. 
^ i<i ■ 
Nlckel-PIatad Seretrs. 

In car building, nickel-plated screws are rapidly coming 
into general use. This grows out of the fact that, though 
their original cost may be a trifie more than silver-plated 
screws, yet, as nickel does not oxidize by exposure to air, the 
excess of cost is more than made up in the durability of the 
plating. Hence, in nearly all of the large car manu- 
factories, nickel-plated screws are superseding silver- 
plated for use in joinery work. There is a steady in- 
crease in the use of nickel-plated screws in house joinery, 
which argues well for their final adoption for all such work 
in which silver-plated screws are now employed. 

A Telegraphic Congress is to be held in St. Petersburg 
during the present year. The Russian telegraph department 
has set aside some $20,000 to pay the expenses. 
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TUBITLAS FLOATIira DOCKS. 

It is quite unnecessary to insist at the present day on the 
genera] usefulness and merits of floating docks. The fact 
that they can be employed in deep water, and in situations 
where from the nature of the ground it would be impossible 
to cut docks on the ordinary system, and that, too, inde- 
pendently of the hight of the tide, is so manifest an advan- 
tage that it cannot be questioned that.at a time when increased 
dock accomodation is urgently required, their principle will 
be largely employed. The comparative cheapness of their 
construction also tells powerfully in their favor. To this 
must be added the consideration that floating docks are capa- 
ble of being moved from place to place, so that if the de- 
mand for their use be diminished at one port they can 
readily, and at small expense, be moved to another where 
the demand is greater ; while from their comparative cheap- 
ness they can at 
all times be 
more profitably 
employed than 
lixed stone 
docks which 
have been built 
at a large out- 
lay. The story 
of the great 
Bermuda dock, 
safely towed 
across the At- 
lantic without 
iictident or un- 
usual difficulty, 
must ue fresh 
in the memory 
of all who take 
an interest in 
^'lipping. 
Floating docks 
of the ordinary 
type consist, as 
is well known, 
of parallel or 
nearly parallel 
walls terminat- 
ing in a ilat 
bottom, the 
space between 
being divided 
into a large 
number of wa 
tertight com- 
partments, into 

and out of which water nuiy be punipe-d by methoils which 
need no description, and so be raised or lowered at pleasure ; 
so that vessels of various sizes may be put on the dock, and 
raised by pumping the water out until the workmen can obtain 
access to the whole of the hull,and perform the requisite re- 
pairs, and can then be lowered by admitting the water un- 
til the vessel can be floated oif But the tubular dock of 
Messrs. Clark and Standfield, which we herewith illustrate, is 
of a totally different construction and is worked in a 
different manner. Both the bottom and the vertical 
sides of the dock consist of a number of circular wrought 



below, which are so united, by the tubes themselves and by 
gusset plates.as to form transverse girders of ample strength 
to support the vessel if its whole weight rests in the center. 
The whole fonns a platform having sufficient buoyancy to 
support both the vertical sides of the dock and the vessel 
itself. 

The sides of the dock are also formed of similar tubes 
which are fixed vertically. Each side is formed of from 
twelve to twenty- four of these vertical tubes,braced together 
and connecled by a lattice work platform at the top running 
the whole length of the dock, forming a spacious gangway 
for the workmen. The longitudinal tubes are so connected 
with the iron platform at the top as to convert the whole 
dock into a beam or girder of great depth and of immense 
rigidity. The center longitudinal tubes are considerably 
larger than the side tubes, so that tlii- general plan of the 

Fig. 1 




CIABK AND STANDFIELD'S TUBULAR DOCK. 

dock resembles somewhat that of an ordinary vessel. The 
two outer tubes are of larger diameter than the others, so as 
to give extra stability of flotation, and to afford convenient 
attachment for the side tubes. 

I'he tubes are divided within into a great number of water- 
tight compartments or chambers connected together by pipes; 
and the raising and submersion of the dock is effected by 
means of compressed aiiv The base of the dock is divided 
into about sixty airtight compartments, and the vertical 
sides form about forty additional chambers, and the whole 
of these last are hermetically sealed, so that the dock cannot 



trol of the valve engineer. "When it is desired to sink the 
dock, the bottom valves are all opened and the air allowed 
to escape at the valve house until the dock settles down to 
its lowest level, ready for the reception of a vessel. When 
it is desired to raise the dock, air is forced into the tubrs 
under compression, the water is expelled through the bot- 
tom valves, which are closed as soon as the dock and its ves- 
sel are fully raised; it then remains afloat with the vessel 
docked upon it, without any dependence *a the air valves. 

The engines are in two pairs, placed near the center of 
the dock within the vertical tubes, the main from tlie!>«' 
being led into the valve house. The whole of the water 
tight compartments in the bottom are divided into four equal 
groups corresponding with the four corners of the dock, by 
means of four corresponding valves in the valve house ; jiir is 
admitted into or out of these respfctive groups in any desired 

proportions, so 
that the dock is 
maintained ut 
all times per- 
fectly level both 
in raising and 
lowering. 

'I'his novel 
lonn of dock 
has, to a great 
extent, the com- 
bined merits of 
tli(^ stone grav- 
infif dock anii of 
the ordinary- 
hydiaulic lift or 
pontoon dock, 
together with 
some rtilvanta- 
gi's which lU'e 
peculiar to it- 
self. It has im- 
mense stability, 
owing to its 
great breadth, 
and to the gr<'!it 
iiunilier of ooiii- 
partiiie)its into 
which it is (li\'i 
ded. wliieli pre- 
vent the tend- 
encv t)f the wa- 
ter to How to 
the lower side 
— a teiuiency 
which may be. 
moreover, corrected at miy time by allowing the coiti- 
pressed air (which is always kept stored in the veitieal 
tubes) to act temporarily on any of the compartments. It is 
provided with sliding bilge blocks, similar to those used on 
hydraulic graving docks, which are drawn under the vessel 
by chains. The vertical tubes are also well provided with 
side frames, affording facilities for side shoring similar to 
those of stone graving docks, so that even loaded vessels may 
be readily blocked and shored up to any desired extent ; this 
j is a point of great importance in the lifting of heavy iron- 
I clads. Moreover, by admitting water into some compart- 




iron tubes, similar to egg-ended steam boilers. The bottom 
of the dock is formed of about eight circular tubes, which 
run the whole length of the vessel and extend some feet be- 
yond its ends. These tubes are stiffened inside by angle 
irons every two or three feet, and are securely braced to- 
gether by transverse beams of T and angle iron above and 



under any circumstances sink. A cei-tain number of the bot- 
tom chambers are so hermetically sealed ; but the remainder 
are provided with valves at bottom, which can be opened or 
closed at pleasure, and with wrought iron pipes which are 
grouped together and are all brought to a valve house on 
the top platform of the dock, and are placed under the Con- 



ments and expelling it from others, the lifting power can be 
to a great extent exerted directly under the load to be lifted. 
The vessel when lifted is high and dry above water, an ad- 
vantage common to all floating docks; but owing to the 
vertical tubes in this dock being well separated from each 
other, there are great facilities of access to all parts of the 
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vessel. Two large gangways of extra width, provided with 
cranes, are also formed at each side for the landing of heavy 
timbere, plates, et<-. The open sides admit of the air and 
light circulating freely round the work, so that paint dries 
and hardens much more quickly than in a sunken dock. From 
the same cause, repairs can be executed in ti much more 
prompt and satisfactory manner than in a stone dock. 

In exposed positions, it is proposed to submerge the dock 
entir<'ly whenever it appears to be endangered by a cyclone or 
by stress of weather. The tubular Bides afford great facili- 
ties for this operation ; compressed air is pumped into them 
at leisure and kept stored up ready for use ; after the dock 
IB submerged, the opening of the valves will at any time allow 
it to expand and raise the dock to the surface. This use of 
stored.up power is also employed whenever it is desired to 
raise vessels rapidly — as, for example, in examining bottoms 
or screws; the power being stored up and ready for use, the 
Qockingof a vessel occupies bat little time; by opening com- 
munication with the water in the tubes, the air expands 
and expels the water,and the vessel i8 immediately raised. 

Fig, 1 shows a general elevation of the dock, with a vessel 
supported upon it by bilge blocks and shoring frames; Fig. 
2 shows an end ekvation and section of the same. 

The floating dock appears to occupy an intermediate place 
between the old stone graving dock and the hydraulic lift 
dock. Where the number of vessels to be lifted is v«>rv 
great, preference will probably be given to the latter; but 
the floating dock has advantages of its own. In the first 
place, its greatly reduced cost renders it suitable for many 
positions in which the business is insufficient to warrant the 
cost of a stone dock or an hydraulic lift dock. There are 
several cases in which floating docks of the ordinary con- 
struction are paying dividends of 20 or 30 per cent, in pasi- 
tions in which stone docks would be impossible, or in which 
their cost would entirely preclude their adoption. It is not 
always easy to find a suitable position for an ordinary grav- 
ing dock, and even the hydraulic lift system requires water 
of a certain limited depth; but a floating dock can be placed 
anywhere where there is sufficient depth for a vessel to ap. 
proach, and can be transported from place to place. It has 
been stated that the tubular dock is raised and lowered by 
pneumatic means; there is, of course, no theoretical reason 
why it should not be worked by ordinary water pumps in 
the usual manner. 

Floating docks appear likely to be applied in future to 
another purpose, to which sufficient attention has hitherto 
not been drawn. We allude to their employment as build- 
ing slips for the construction or lengthening of vessels. On 
the ordinary system it is necessary that a building yard 
should be closely adjoining deep water, and that the vessel 
should be constructed and laum'hed on inclined ways, a pro 
cess not always devoid of risk. By building on pontoons 
this risk is almost entirely avoided ; any shallow river or 
creek may be utilized, whatever its distance from deep 
water, and the ways may be laid on a pontoon,either floating 
in shallow water or resting on the ground in a shallow dry 
dock temporarily prepared for the purpose ; and when the 
\-essel is ready for launching, the water may be admitted to 
the dock, the valves closed, and the vessel floated out into 
deep water. In fact, floating docks have not yet assumed 
their proper place in the naval service. Constructed often 
in a temporary manner of wood or iron, and from imperfect 
designs, they have sometimes met with indifferent success 
or even with disaster; but experience has shown at once 
both their defects and their merits, and there is no doubt 
they are destined in future to become one of the most im- 
portant elements both in navigation and in naval construc- 
tion. — Naval Science. 
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The Second mil River Dlsaater, 

To the Editor of thi Scientific American : 

I have seen, in one of your city papers, concerning the late 
break in Hayden, Gere & Co.'s dam on Mill river, the ques- 
tion : If a dam constructed as this one was is not safe, what 
can be built that will stand? 

The dimensions of the dam as stated were : Length 141 
feet; width at base, 13 feet; width at top, 8 feet; head of 
water, 20 feel. I consider those proportions entirely inade- 
quate for that head of water. A dam for a head of 20 feet 
should have at least 30 feet width of base up stream, from a 
right angle with the breast or break-over of the water ; and 
whatever width is given to the wall on top must be added to 
the length of base, thus : If the wall is 6 feet wide at top, 
the base must be 36 feet, provided the front wall is plumb; 
if it is angled, the base must be made still wider to suit; but 
the main things are to make the base up stream at least 1^ 
feet for every fool in hight of head, and to make the upper 
wall or sheeting as tight as possible, leaving the front com- 
paratively open ; for if the front wall is made perfectly tight 
and the other loose or open, the pressure really comes on the 
front wall, as the balance of the work is made much lighter 
by being in the water. By this way of building a dam, the 
weight of the water bears down on the work and not against 
it, as it does on a wall narrow at the base. 

We have a dam here, built in 1S52. It is 100 feet between 
the abutments, with a head of 20 feet. It is built of pine 
timber, on the above described principle ; but It is constructed 
of trestle work, each trestle being entirely independent of 
the others, except as to sheathing plank laid across them ; 
and they are in no way anchored to the abutments. It has 
never needed any repairs, and has never .shown the least sign 
of moving. A, W. Irwin. 

Arroyo, Klk countv. Pa. 



Placing Enfdne Cyllndern In I<Ine. 

To the Editor of tlie Scientific American : 

I notice a query in a late issue of your journal as to the 
best method of placing locomotive cylindere in line. 

The most approved modem practice leaves but little to do 
in placing a cylinder in line, either in stationary or locomo- 
tive work, after the cylinder und its bedpieee leave the 
lathe and planer, except to test the accuracy of the drafts- 
men and machinists. If the machinists have accurate vertical 
and horizontal plan drawings for their guide, and work ex- 
actly accordingly, no after cutting or trimming will be needed 
to bring the cylinder into line. In locomotive work, one of 
the most difficult jobs is to fit the bedpieee to the boiler so 
that the two faces, upon which the cylinders are to be bolted, 
shall be exactly in their true position, which are usually in- 
dicated to the workman by the drawings. 

In order to test the accuracy of the work after the bedpieee 
has been pennanently fixed to the boiler, clamp a cylinder 
to its seat on the bedpieee and fit a wooden cross (with a pin 
hole through its center) to the bore of the cylinder at its front 
end; then pass a fine strong line through the hole, Rnd|ex- 
tend it back so that it shall occupy a point exactly at the in- 
tersection of the central line of the driver axle with tlie ver- 
tical plane of motion of the center of the crank pin and con- 




necting roil; draw the line tant antl fasten It in this position; 
then apply calipei* or a gage at the rear end of the cylinder, 
between the .surface of the bore and the line, alx>ve and be- 
low and right and left of the line; and if the cylinder is in 
line, the four distances will of course be exactly the Hame. 
It is essential that the two horizontal distances should coin- 
cide exactly, and that the central lines of the two cylinders of 
a locomotive should be exactly parallel with each other, but 
for obvious, reason the exact coincidence of the two vertical 
distances is not essential to the efficiency or correct working 
of the engine. 

Instead of a wooden cross, as Bbo\-e mentioned, a mo)'e con- 
venient instrument, made of metal, may be provided, con- 
sisting of four bevel gears. A, which serve also as nuts, 
which work four sockets, B, with threads cut on their inner 
ends, all neatly fitted to a light casting, E, having a fine cen- 
tral hole for the line, as shown. A central gear, C, works 
the four gears, of course all at the same time. Several sets 
of steel rods, D, may be provided if necessary, of different 
lengths, and thus render the instrument universal in its ap. 
plication, each set of rods serving for cylinders varying two 
inches, more or less, in the diameters of their bores. 

To determine whether a cylinder of an old engine is in 
line : Remove the front head of the cylinder, the piston, the 
stuffing box gland, and the crosshead ; apply the cross and 
line, as above directed, extending the line, through the pis- 
ton rod hole in the rear head, to a point exactly central with 
the crank pin when the crank is at its dead point ; draw the 
line taut, and, if the cylinder is correctly in range, the line 
will occupy a central position in the stuffing box, which may 
be determined as before directed. If the crosshead guides 
are parallel with the line, both vertically and laterally, they 
are also correct, F. G, Woodward, 

Worcester, Mass, 



Grit Wanted. 

Jo the Editor of the Scientific American: 

Little things in universal use, like the American postal 
card, are often of great importance. A small portion of sili- 
ca or alumina, or any other grit, added to the sizing, would 
convert our cards into tablets which could be written upon 
with a metallic point, and from which no ordinary friction 
will erase the writing. The writing with the metallic point 
would also be more legible than the writing with most inks 
or pencils. 

The addition of the small amount of grit required does not 
injure the surface for writing with a pen, and could not add 
appreciably to the expense of their manufacture. The gov. 
ernment furnishes the cards. Let it furnish also miniature 
metallic-pointed pencils for the vest pocket at one cent a 
piece. The government would make money by doing so, 
and a single pencil would carry on an ordinary citizen's card 
correspondence for a year. 

These metallic points .should be made of lead with a small 
percentage of bismuth. There are two ways of making such 
pencils. A cylinder of the alloy two inches long and one 
eighth of an inch in diameter can be wound with fancy paper 
until the diameter equals one sixth of an inch ; the paper 



might be put on wet, compressed in a mold (madie) and var 
nished. Or a polished wooden cylinder,twoand a half inches 
long and one fifth of an inch in diameter, can have a metallic 
point inserted at one end in the common way. 

The present postal card can be written on with a soft metal 
point, but not with an alloy hard enough to give a fine.black, 
permanent mark. W. F. <', 



Small Steam Enclnen. 

To the Editor of the Scientific. American : 

I will give you the result of my experience with a smal 
boat engine, the vessel being 47 feet long. Hi feet wide, 
and 4^ feet deep. She has a three-bladed Mcrew, 44 feet in 
diameter with 6 feet pitch, which is made to rise or fall in 
the water. The engine has two 8 x 10 inches cylinders, run- 
ning at 120 revolutions per minute, with 70 lbs. steam. 
The engine exhausts into 75 feet of two-inch pipe, 60 feet of 
which is in the water outside of the boat, cominjf in again to 
conduct the water to the hot well. Tlie pump takes the 
water to the boiler at 190° Fah. This arrangement makes a 
very good condenser. The boiler is 7^ feet x 4i feet, with 
120 two-inch tubes. 

I have with this boat towe<l a ship of 700 tuns at 4 miles 
an hour, with 60 lbs. of eoal per hour, and I can make 9 
miles an hour when not towing. The mistake generally made 
by those who have not had experience with boat engines is 
that they do not give sufficient boiler capacity ; and I find 
that the ample boiler power above described gives an excel- 
lent result as to fuel consumption witli my small engim-. 

P. M. Bl^ATCHLEY. 

Onilford, Conn, 



Spllclns; Larse Belts. 

To tlis Editor of the Scientifie American : 

There is in the Upper Mills here, in which I am engaged, 
a 28 inca, 8 ply rubber belt, doing the following duty: It 
runs off the fly wheel of a 24x48 inch engine, the fly 
wheel being 18 feet in diameter and making 65 revolutions per 
minute, driving an overhead line of shafting and two lines 
at right angles to it, said shafting driving two 8 inch guide 
mills by an 18 inch rubber belt to each, one at 230, the 
other at 280, per minute. Each mill finishes sixteen tuns 
gross of finished iron every 24 hours. Two pairs little mill 
shears, one pair bar mill shears,an(l one 36 inch circular saw 
for hot Iron are also driven by the main belt. 

In the early part of last summer, an accident occurred by 
which the above mentioned belt was torn into several pieces 
and ripped into strips. Knowing that it was impossible to 
obtain a new belt without ordering it from the makers, 
we had to do the best we could with what we had; so wf 
patched up a ragged-edged strip of the torn belt (averaging 
12 inches wide), thinking to run a part of the above ma- 
chinery with it. Some laughed at the idea of attempting 
to run any part of it with such a cord as that looked to be; 
but to the surprise of all,it performed the entire duty of the 
original belt, and in so satisfactory a manner that the new 
belt was on hand some four weeks before a favorable oppor- 
tunity was afforded to put it on. 

A member of the finn here adopted some years ago 'what 
was then a new way of fastening the ends of and splicing 
large belts ; it has proved a cheap and reliable way, and is 
now in general use in this vicinity : Cut your belt perfectly 
square on the ends and to the proper length : then cut a 
piece of belt of the same width and thickness, about 3 
feet long. Bring the ends of the belt together, and put the 
short piece on the back of the joint, or outside, and bolt the 
belt and piece together with what areknown as elevator bolts, 
uaed for fastening the buckets M elevator bands. The tools 
required are a brace and bit to bore the holes and a small 
pair of blacksmith's tongs to tighten up the nuts with,'^ 

When a belt becomes dry or glazed, I have always found 
that a liberal dose of castor oil was a specific; and I have 
never known a belt to be mutilated by rats or other vennin 
if it had castor oil on. 

Pittsburgh, Pa. T. J. B. 



IFor Uie Scientific American.} 
A HDW KEXHOS OF KEASHBINO SUSPACEB, APPLIED 
TO THE CISCL£. 
The fact that the modern chemical balance gives a greater 
degree of accuracy in the determination of weights, und with 
much more facility than is the case with any other kind of 
measurement, especially that of curved lines, has given rise 
to a method of determining irregularly sliaped surfaces of 
land in square miles or acres, by tracing them on paper of 
uniform thickness, cutting it out to the correct shape, and 
comparing the weight of the piece of paper thus ohtwined 
with that of a piece cut to the size of a square mile or of an 
acre, of the same kind of paper, to the same scale. By calcu 
lating how often the weight of the latter piece is contained in 
that of the former, it will give the number of square mile* or 
acres contained in the land in question. This calculation 
consists, of course, in only a simple division. I can recom- 
mend this method fully, as, when carefully applied, it gives 
results the correctness of which is not surpassed by those of 
any other method whatsoever. This may be verified by taking 
regularly shaped forms, easily measured by the ordinary 
methods. I have in this way detennined the surface of 
islands and continents in square miles, of fanns in acres and 
rods, etc. , and am compelled to testify that the method is far 
superior, in the ('orrectness of its results, to that by means of 
the graphic method, with the help of Amsler's polar planime 
ter. now so excellently made in Switzerland and to be ob- 
tained in our large cities. The method by the help of the 
balance gives not much more trouble, less calculation, and 
less liability to error than the use of the instrument in qups- 
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tion ; and the latter costs almost half as much as a good chemi- 
cal balance, which is therefore far to be preferred. The 
planimeter is, however, an instrument enclosed in a box 
which can be carried in the pocket, and this is an advantage 
it has over the balance. 

In order to test the degree of accuracy which can be ob- 
tained by the use of the balance for this purpose, and at the 
same time practically to demonstrate the fallacy of the 
assertions of such circle squarerg as Lawrence T. Benson, 
who maintains that the surface of a circle is equal to three 
fourths of the square of its diameter, I took a piece of paper 
of uniform thickness, not varying j^jfg of an inch from the 
average thickness of j^^^ of an inch, as tested by the micro- 
iii(>tic screw used for determining the correct thickness of 
th<^ covering glasses for microscopic objects to be examined 
by immersion objectives of very high power. From this 
pap»^r a square of 12 inches was cut, and its weight found to 
be 3,511 milligrammes. A circle was then cut out of it, scru- 
pulously made tangent to the sides of the square ; its weight 
was found to be 2,757 milligrammes. This number, divided 
by the former, gives 07855, the quarter of the square 3,511 
being 878'75, and three quarters, 2633-25 milligrammes, The 
actual weight of the circle, 2,757, is thusl23'75 milligrammes 
more than the weight of three quarters of the square, while 
the quotient, 07855, expressing the relation between the sur- 
face of the square and the circle, is remarkably near to the 
fourth part of the wrll known number 3'141592, etc., or 
0"85ii98, etc., which latter expresses the ratio between the 
squire of the diameter and the surface of the circle. 

In order to find how far the method of weighing could ap- 
)iroximate the true ratio, another experiment was made, in 
whicli the graduated arm of the balance was used, on which 
a so-called rider makes it possible to weigh to tenths of milli- 
grammes. [The balance, by the way, is one of the very best 
of Becker & Sons', and indicates even one tenth of a milli- 
gramme when charged with 100 grammes in each scale ; it is 
thus sensitive to j^yj •jjf^ part of the charge.] A piece of 
other paper, if possible superior in regard to uniformity of 
thickness, was cut into a square of 18 inches ; its weight was 
found to be 7,644 milligrammes. The circle, carefully cut 
from it, tangent to the sides, had a weight of 6,003-5 milli- 
grammes; this, divided by the fonnernumber, gives 0785101, 
which differs from the theoretical and more correct number, 
0-7853D8, by Tn^bw P^rts. 

In order to have an additional test in regard to three quar- 
ters of the square of the diameter, the circular paper was 
folded in 16 radial lines, and 16 chords, spanning segments 
of 22° 45' each, were drawn and cut so as to change the circle 
into the inscribed polygon of 16 sides. Its weight was found 
to he 5,851 milligrammes, which is 118 milligrammes more 
than three quarters of the square: i X 7,644=5,733. It is 
thus seen that not only the circle cut from a square, but even 
its inscribed polygon of 16 sides, has a larger surface than 
three times the square of tlr« radios, which, fbr the diameter 
^:1, is expressed by 075, a number considerably smaller 
than the more correct expression 0'785398, used by all mathe- 
maticians, not because it is simply accepted as true, but be- 
cause its accuracy has been demonstrated. 

It can also be demonstrated that the figure representing 
correctly three fourths of the square of the diameter is the 
inscribed polygon of 12 sides. It is remarkable how this 
also can be verified by the balance in the above manner. For 
instance, on a square of paper of 15 inches side and 4,901'6 
milligrammes weight, a tangent circle was drawn, and then 
an inscribed polygon of 12 sides. When the polygon was cut 
out, its weight was found to be S,676, and the piece cut off 
around weighed 1,2255 milligrammes : together, 4,9015. of 
which 3,676 is very nearly three fourths. 

The above details are not given as a demonstration. Mathe- 
maticians do not need experiments of this kind to see into a 
truth ; but it is given only for the benefit of those whose minds 
are so constituted that they can perhaps only be convinced 
of their erroneous notions by a practical test, which any one 
wh'> has a chance to use a good balance can easily make. 
New York city. P. H. VanderWetde, 



geneity, and by partial removal of the inpurities — for exam- 
ple, by brushing and by the rise of gas bubbles — the forma- 
tion of partial magnets is explained. — W.Beetz, in Foggen- 
dorffs Annnlen. * 



Beginners. 

BY PROFESSOR H. VOOEI,. 



Japane«e Paper ClottalnB. 

In the Japanese exhibit at the Vienna Exposition was dis- 
played a remarkable variety of objects of common use made 
entirely from paper, the mode of manufacture of which has 
hitherto been unknown out of Japan. The articles included 
handkerchiefs, napkins, garments, lanterns, umbrellas, and 
many others.all made from a fabric noticeable for its strength 
and solidity. 

A member of the Oennan Society of Orientalists,M. Zappe, 
has recently explained the process by which this paper is 
produced. The material used is the bark of the Brmnsonetia 
papyrifera or paper mulberry, the same source from which 
the natives of Polynesia derive their tapa cloth and mats, 
t hough treated in an essentially diffei-ent manner. 

The culture of the plant is quite simple. Pieces of root, 
some three inches in length, are placed in the earth so as to 
protrude slightly above the surface. These speedily send 
forth shoots, often of nine inches in length during the first 
year, and increasing threefold in size during the following 
twelve months. By the end of the third year, the plant at- 
tains a hight of about thirteen feet, and by careful pruning 
is eventually brought to a broad and strong shrub. 

In winter, the branches are removed and chopped in bits 
about two inches in length, which are boiled in water until 
the bark comes off readily in the hand. Drying of the bark 
in the air for two or three days follows ; and after immersion 
in running water for twenty-four hours, the material is 
Sf;raped on a cutting blade so as to separate the two kinds of 
fibers of which it is composed. The exterior fibers are of 
dark color, and are called ' ' aaru kawa " : they serve to make 
paper of inferior quality. 

The interior filaments, known as ' ' sosori ' ', which are used 
for fine paper, are rolled in balls weighing some 35 lbs. each. 
These are washed in running water and left to soak for a 
short time, after which they are removed and squeezed dry. 
Boiling then follows, in a lye made from the ashes of buck- 
wheat bran, care being taken that the contents of the vats are 
constantly stirred. Another washing in water removes all 
remaining impurities, and the fibers are then pounded, for 
twenty minutes at a time, upon blocks of hard wood. They 
are finally massed into balls, and these, by ordinary means, 
made into pulp. Into the latter a small proportion of a 
liquid extracted from the root of the hebiocus manihot is 
mixed, and a quantity of rice water, to prevent the ravages 
of insects. The subsequent treatment of the pulp is similar 
to the usual process of paper-making. 

Leather paper, so called, is made by the superposition of 
several sheets of the material previously soaked in an oil de- 
rived from t\ieyonok6 (cellit Wiide7icncian<i),s\ihjected to strong 
pressure, and lastly covered with shellac. Clothing is made 
from a paper called ' ' shffu ", which is cut into threads more 
or less fine according to the fabric to be produced. These 
are twisted by the fingers, previously moistened with milk 
of lime, and are woven into cloth either alone or with silk. 
The stuff can be washed and isfef great strength and dura- 
bility. PapCer crepe, so called by the French from its hav- 
ing the wrinkled appearance of crape, is produced by moist- 
ening the sheets and pressing them under rollers having 
suitable corrugations on their peripheries. 

■ i« 



The Electrolfttc Preparation of nacneta. 

The late Professor Jacobi proposed to determine experi- 
mentally whether, by proper arrangement, precipitated iron 
can be induced to arrange itself so as to form permanent 
magnets. The author maintains that he solved the question 
twelve years ago, and obtained magnets by electrolysis. He 
finds that iron precipitated from a solution of iron containing 
sal ammoniac is, in a very eminent degree, capable of perma- 
nent magnetism ; that precipitated from other solutions of 
iron is magnetic only in a slighter degree. I f the precipitate 
is obtained under the influence of powerful magnetism — pre- 
judicial circumstances being avoided — strong magnets of ho- 
mogeneous structure are formed from solutions containing 
sal ammoniac. On the other hand, solutions free from sal 
ammoniac jield magnets distinguished by their irregular 
structure, in consequence of which the feeble magnetism of 
the precipitate is rendered still weaker. A not unimportant 
degree of coercive power cannot, under any circumstances, 
be denied to iron, unless altered in its structure by ignition 
or other processes. The nature of the solutions themselves 
must be regarded as the cause of the irregularities of struc- 
ture. While the sal-ammoniacal solution remains perfectly 
clear, a solid crystalline layer is separated upon its surface. 
If pieces are broken off, they fall to the bottom. Solutions of 
ferrous chloride become turbid, and continually deposit a 
slimy precipitate upon the electrodes. Klein's solution re- 
mains tolerably clear, but upon the surface is formed a slimy 
foam. If any of this falls down, the electrodes are likewise 
soiled. Thus the iron precipitate is deprived of its homo- 



Aatronomleal Discoverlea in 1874. 

Professor Daniel Kirkwood gives the following resume 
of new heavenly bodies discovered during the year just 
ended. 

Six minor planets have been added to the list: 

No. 185, discovered by Dr. C. H. F. Peters, February 18, 
at Clinton, N. Y. 

No. 136, by Palisn, atPda, Prussia, March 18. 

No. 137, bythe same, April 21. 

No. 138, byPerrotin, at Toulouse, May 10. 

No. 139, by Professor Watson, at Pekin, October 8. 

No. 140, by Palisa, at Pola,as above. 

Four comets were also discovered, the most interesting of 
which, Coggia, we have fully described. The star shower of 
November 14 entirely failed, and no further return of the 
meteors in any considerable number can be expected until 
near the close of the century. 

It has been found that the aphelion of Mars differs in 
longitude but one degree from the perihelion of the minor 
planet Aethra, discovered in 1873: and that the greatest dis- 
tance of the former exceeds the least of the latter. These 
facts indicate the possibility of so near an approach of the 
two bodies that the disturbing influence of Mars on the as- 
teroid may materially modify its orbit. 



Neir Poatal Car. 

The Lake Shore railroad has had under construction for 
some time, and has just completed, at their car works in 
Adrian, a postal car of a new pattern, intended especially for 
newspaper work. Ithasalready been put upon the route be- 
tween Chicago and Buffalo. The car has been built par- 
tially as an experiment, and partially from a knowledge of 
what the service demands. It is 60 feet and 6 inches in 
length, and weighs 49,300 pounds. It contains 122 distribut- 
ing boxes in the center of the car, while the ends are ar- 
ranged for the convenient storing away of the filled sacks. 
Besides these, the car is fitted up with all the modern con- 
veniences for the rapid and easy disposition of the work. 
There is room for two men to work ; and it is expected that 
with the convenience afforded they can conduct newspaper 
distribution as expeditiously as that of letters. 



Old and young, when they take up photography, have gen- 
erally no ideal purpose in view beyond the practical project of 
gaining their daily bread with the aid of the camera. They 
care very little for the chemical reactions, or the action of the 
light, or the disposition of molecules, etc, and less still about 
the question whether photography is really an art or not; 
their object is to create a good business, and this goal they try 
to reach as quickly as possible. Generally speaking, they he 
gin by undergoing a few weeks' tuition under some other 
photographer, where they learn to coat a plate in a passable 
manner. 

I am often asked how long is really necessary in learning 
to become a photographer, and £ always reply that the mat- 
ter very much depends upon the individual himself. Those 
who possess a knowledge of chemistry, and have natural ap- 
titude, will learn to take negatives in a very short time. I 
could mention a well known scientific man who studied my 
manual carefully, and came into my studio impressed with a 
good deal of technical knowledge of the matter, therefore , 
and under these circumstances there was really nothing for 
him to learn but the practical manipulations, the pouring on 
of the collodion, developer, etc., and the adjustment and 
working of the apparatus, things obviously that can only be 
taught by demonstrations. This gentleman was qualified to 
operate in five days. Of course during this short period he 
had not been looking on with his hands in lii.<< pockets, loung- 
ing about under the impression that he knew enough ; hut he 
practised at home what he learned from day to day, and was 
exceedingly successful in what he did. 

Another pupil that I had, who was an exceedingly good 
chemist, and thoroughly acquainted with the materials which 
he had to manipulate, turned out quite the reverse, for, after 
six months' tuition, he was still a clumsy operator. He be- 
longed to that numerous class which are usually tenned 
" butterfingers." When he took up a plate to clean it, it 
slipped through his fingers ; the dipper he would infallibly 
break after one or two experiments ; the developer ran off the 
plate, and the filter never acted under any circumstances. I 
was exceedingly glad to get rid of so awkward a pupil, for I 
could n«ver have made anything out of him. These two are, 
of course, merely instances, and do nothold good in all cases 
There are people who enter a studio mthoiit any previous 
knowledge, and who are exceedingly quick at picking up the 
first rudiments of the art. In a week they are so self satis- 
fied that they hasten home to follow np their success, but, 
unfortunately, find themselves stuck fast in a day or two over 
a question about which they possess no experience. 

The matter is easily explained. It is easy enough, when 
you have good plates prepared for you, good collodion, good 
dipping bath, good developers, intensifiers, etc., to secure a 
good picture, especially when found in a well regulated stu- 
dio; success is here obtained without difficulty ; but the be- 
ginner has to thank the pure chemicals and the photographer 
who has prepared the baths and solutions for it, for he does 
not know how soon these may become changed after working 
or standing some time. He finds that the collodion, especial- 
ly if the drainings go back into the bottle, becomes thicker 
and thicker; it gathers dust and impurities, and thus spots 
and stains are produced, whose presence he is unable to ex- 
plain from his eight days' apprenticeship. It is the same 
with the dipping bath. Unfortunately a bit of lime or kaolin 
has fallen into the solution, and this has rendered it slightly 
alkaline, and at once the plates show signs of fogging; or 
again, the collodion is full of organic impurities, which pro- 
duce streaks on the sensitive plate ; or the film has other de- 
fects, such as pinholes, patches of insensitiveness, flatness, 
etc. All these phenomena, which may not come unexpected- 
ly to those who have studied a photographic manual, are 
enough to confuse any beginner who relies upon his own 
brief experience in the matter. If to these well known de- 
fects we add, moreover, those that arise from faulty exposure 
or intensifying, bad fixing or varnishing, we have no incon- 
siderable host of disagreeables. I have pointed out in my 
manual as many as sixty different sources of failure, and this 
number is by no means complete. Those who desire to know 
something about these vexatious phenomena, and the means 
necessary for their avoidance, will not be able to finish their 
apprenticeship in a week, for it is only long practice and study 
that make the skillful photographer. 

Dr. Jacobsen says that a little chemistry should belong to 
the culture of all men ; and the photographer is a man. There 
are many operators who take excellent pictures, and yet boast 
that they know nothing of chemistry. This, however, is mere 
nonsense, for such people, if they have not studied chemistry 
theoretic Ally, have been so long working with photographic 
chemicals, and observing the reactions, that they have be- 
come possessed of the chemical properties of the things em- 
ployed. They know from experience that iodide of ammoni- 
um when decomposed gives off iodine, and becomes red ; that 
iodine colors collodion yellow, and starch blue; that nitrate of 
silver is easily dissolved in water, and in alcohol only with 
great difficulty , that it freezes at a high temperature, and be- 
comes decomposed in one still higher ; that it dissolves iodide 
of silver; that it is reduced by organic substances, etc. 

In the building up of this practical knowledge piecemeal, 
of course many a pint of collodion is lost, many a costly sil- 
ver bath thrown into the residue pan, and much valuable 
time frittered away in aimless experiments. The same amount 
of chemical knowledge they could have acquired in a tenth 
part of the time and tenth part of the cost by studying pho- 
tographic chemistry ; and this knowledge is readily acquired, 
for photographic chemistry occupies but a small section in the 
thick manuals on organic and inorganic chemistry. — Photo, 
News 
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IHFBOVED POTATO CUTTEB ABD PLANTEB. 

We illustrate herewith two new agricultural implements, 
one of which serves for cutting seed potatoea into any num- 
ber of pieces by means of simple mechanism. The other 
makes the drill, drops in the seed at any required distances 
apart, and finally fills the soil back into the furrow. 

Fig. 1 of the small engraving is a pers])ective^ view of the 
cutter. The potatoes ate contained in a Huituble receptacle, 
whence they are removed by hand and placed singly in the 
tubes, A. These last are of varying diameter to accommo- 
date potatoes of differing size. B is a strap which passes 
longitudinally across the table, 
through a guide piece tbereon. 
Fig. 2, thenceovera pulley, and 
is connected beneath with a 
treadle. On the upper side o 
the strap are bolted horizontal 
blades (one of which is shown 
at C, Fig. 2) which carry one oi 
more vertical cutters on the por- 
tions contained within the pe 
ripheriesof the tubes, A. These 
tubes, it will be seen, are slot 
ted in order to allow all the 
blades to be drawn through 
them, an operation effected 
through the strap and treadle 
already referred to. By in- 
creasing the number of verti 
cal cutters in any tube, the 
number of pieces into which the 
potato is divided is of course 
augmented. The system of 
knives is connected by bars un- 
derneath the table, secured to 
vertical arms extending down 
through slots, D, in the same. 

In operation, tifter the pota- 
toes arc deposited, one in each 
tube, pressure upon th« treadle 
carries the knives through them; 
and thus divided, they fall, 
through apertures beneath tlu- 
tubes, upon an inclined plane, 
and into any vessel placed for 
their reception. 

The larger engraving represents the planter, into the hop- 
per in the rear of which the cut potatoes are deposited. Se- 
cured upon the axle is a cast iron disk, A, arOund the peri- 
phery of which a number of holes are made in orderthatthe 
cups, B, may be fastened thereon, at any points or at any dis 
tances apart. As this disk revolves, the cups, which are 
turned rearward, enter the hopper from beneath, passing 
through an orifice protected by bristles, which serve to pre- 



As soon, however, a s each cup emerges from between the 
bristles ita contents drop out, directly, however, into the drill 
made by t^e opening plow, D. "Wings in rear of the lat- 
ter, as the machine advances, replace the soil in the furrow, 
completing the planting. The knives in the cutter divide 
the seed into pieces of uniform size, and thus the constant 
filling of the cups is rendered more certain. Both inventions 
appear to possess labor-saving capabilities which will doubt- 
less commend them to farmers. 

Patented through the Scientific American Patent Agency, 
October 14, 1873, to Lemuel J. Mewborne, of Kinston, Le- 



from specimens of its operation forwarded to us. Two frag" 
ments of boughs are before us, one 1| inches and the other 
2i inches in diameter, each of which has been divided with 
a clean, smooth cut, apparently at a single stroke. The 
wood is hard mai)le, and the length of the cut is greater than 
the above diameters, owing to its being made at an angle. 

For information, relative to the additional advantages of 
the tool, and descriptive circulars, address Broadbooks & Co., 
Batavia, N. Y. 




MEWBORNE'S IMPROVED POTATO PLANTER. 



noir county, >'. C, by addressing whom further particulars 
regard ing sale of rights, etc., may be obtained. 




MBWBOBNE'S POTATO COTTEK. 
vent the escape of the Beed. The cups thus become iillBd. 
Ab they are carried on out of the hopper by the disk, they 
pass through a, box, (also shown larger, in Fig. 2). The 
sides of thisattachment are fitted with bristles, which, while 
offering no resistance to the passage of the cup, retain the 
eed in the same as it is reversed by the rotation of the disk. 



BBOAOBOOES' EZCELSIOB PBUKIKQ SHEAB8. 

We illustrate herewith a novel pruning shears, the feature 
of which is a cam-shaped blade adapted for giving a very 
powerful drawing cut. 

Fig. 1 represents the shears partially open, showing how 
the drawing cut is secured. Fig. 2 is the wrench or lever, 
provided with a hook and stud that drop in perforations on 
the blade. Fig. 4. Fig. 3 is the other handle, with the blade 
turned back against the shank, forming, when used singly 
or without the lever wrench, a hatchet or knife, for trim- 
ming small limbs, sprouts, or shrubbery. The cam-shaped 
knife blcde is provided with a series of i)erforations to re- 
ceive the hook and stud of the lever wrench. When the 
handles. Fig. 1, are brought toward eachother, as is evident, 
the drawing cut is produced. The point of contact of the 
knife edge with the limb, where the power is to be ap 
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BLAISOELL'S IHPBOVED BAILWAT TIE. 

The invention illustrated here- 
with is an iron tie, designed as 
a substitute for the wooden tie 
ordinarily employed, and also to 
provide a strong and elastic sup- 
port for the rails, while consti- 
tuting a portion of a permanent 
way. 

The peculiar form of the cast 
iron body of the tie, clearly 
shown in Fig. 1, is calculated to 
give strength and stability, and, 
at the same time, to insure eco- 
nomy of material. At each end 
are formed rectangular sockets, 
open at the top and at the outer 
extremities. The lower parts 
of said sockets arc Hanged in 
order to retain rubber blocks, 
A, in the sectional view, Fig.2, 
above which wooden blocks, B, 
;trelaid. On top of each of the 
lust, the rail chair is placed. 
Tlie clinir is made in two parts, 
so as to 1m; adjusted readily to 
•iFEisp the rail between the lip 
iind foot i)late. Overlapping 
portions of the body, C", to- 
gether with the bolts entering 
the wooden block, securely hold 
the chairs in position. Pass- 
ing longitudinally through tlu' 
entire tie is a trass rod, 1), 
which is set u)i outsidr the 
and washers. The apertures 



wooden blocks with nuis 
through which this rod enters the nietul part of the tie are 
made suiliciently large to allow the dei)ressioii of the blocks 
when the rubber yields to sui)erincumbent pressure. 

It will be seen that the rubber blocks give an clastic sup 
port to the track, tending to nullify the results of jarring 
and compression. The wooden blocks serve a similar pur- 
pose, and may be used alone when any great degree of elas- 
ticity is not required. The chairs may be adjusted to hold 
rails having itanges of varying width ; and owing to the firm 
bearing afforded by the abutting surfaces, they are retained 
in position with the least possible number of si)ikes, 



plied to do the cutting, is inside the pivot or bolt that holds 
the blade. The shape of the hook. Fig. 3, is such as to bring 
the limb to be cut diractly under the fulcrum or pivot on 
which the blade operates. When the knife blade is applied 
it holds the limb fimily until cut, and prevents its slipping 
on the hook. Injury to the bark is prevented, also any crush- 
ing of the limbs, the ends being left sniooth enough for graft- 
ing. In other pruning shears, where the power is applied 
outside of, and at a distance from, the fulcrum or pivot 
which holds the two jaws together, slipping of the limb of- 
ten occurs, thereby mangling the bark. The very long 
handles also employed frequently crush tlie branches. The 
handles of the shears represented in the engraving are only 
eighteen inches in length, so that the power is in the shears 
itself instead of in long handles. 




The sloping contoui given to the surface of the tie oji- 
ables, it is claimed, the wheels of a train, in event of run- 
ning off the track, to mount and pass over the ties, instead of 
crushing the same, as might otherwise occur. 

Patented January 13, 1874, For further particulars ad- 
dress the inventor, Mr. George D. Blaisdell, Cambridge, Vt. 



rainlug; In maBBachusetts. 

Some extremely rich mines of lead, silver, and gold have 
recently been discovered near Newbury, Essex county, Mass., 
which are now being worked with profit and with the pros- 
pect of an extraordinarily valuable yield. A single shaft 23 
feet deep is now giving ten tuns per 48 hours, the ore con- 
taining all three of the above metals. The net proceeds are 
$110 per tun, A second shaft lately opened is being 
worked, and preparations are in progress for extended opera- 
tions. The mine is supposed to extend for six or seven 
miles. 

Although the above comes from the New York Tribtme, we 
fear it is an over-statement. 



Finely nibbed bichromate of potassa mixed with twice ita 
bulk of sulphuric acid and an equal quantity of water will 
The efficiency of the device is very remarkable, judging] clean the dirtiest brass very quickly 
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COKBHTED AQUABimi AND PLANT CASE. 

We illustrate herewith one of the most beautiful accesso- 
ries to indoor decoration and the cultivation of taste for na. 
tural beauty that has ever been brouglit under our notice. It 
is a plant case combined witli an oijuarium, and must be re. 
garded as a happy thouglit of its designer (a correspondent 
of tlie London Oarderi), as, of all forms of vegetable life, 
aquatics or sub-aquatics are best suited for indoor gardening 
in towns. If the best results are to be obtained, a com- 
menceeuent should be made by arranging suitable rock work ; 
the kind of plants with which they should be furnished and 
the best material in which to grow them should then be se- 
lected. For cases like that now represented, hundreds of 
rare and beautiful plants are 
suitable, and also plants neither 
rare nor costly, but yet not 
less interesting. Many grasses, 
sedges, cyperus, and ferns grow 
well in such cases if elevated an 
inch or two above the water level. 
For submerged vegetation we 
ha%'e valisneria, anacliaris, cha- 
ras, the pigmy-blossomed water 
ily, the hawthorn-scented apo-iio- 
"igetoji dittachyon.fTesh green disk- 
shaped sheath-rooted duckweed, 
pontedena crassipes, the hollow 
petioles of which are swollen and 
filled with air, and many other 
equally interesting plants, all of 
easy culture. 

In the hands of an experienced 
cultivator, many rare plants 
would thrive as well in a case 
like this as in a cool plant stove ; 
and then sarracenias, cephalotus, 
dionaea, droseras, and even [one 
or two of the true pitcher plants, 
as nepenthes phyllamp/iora, or ne- 
pent) Its fraeUie, might be added, 
notwithstanding their reputed 
carnivorous tendencies, (iiven a 
few lumps of fibrous peat and a 
handful of fresh living sphagnum 
(moss), and even the gorgeous 
rrimson- winged diss, might be in- 
duced t« display its rich colors 
and fresh, glossy foliage. Plant 
life, too, may be interestingly as- 
sociated with animal life. In the 
water may be lizards, golden and 
silvery cai'p, brown-speckled and 
.green frogs, and a whole colony 
of water beetles and snails; while 
Hitting about overhead, among 
the plants, may be butterflies of 
many hues, and a few of the most 
showy kinds of moths. " Are 
we, then, to capture such insects 
on the wing and introduce them ? 
Xo, tliey must be bred in their 
new home, and this simplifies the 
whole affair, for specimens of all 
the more showy butterflies may 
be bought at almost any natural- 
ist's, in the chrysalis state, for at 
the most a few pence each; and 
these, if placed in a little box 
(without a lid) of dry earth, and 
introduced to the plant case, \vill 
come out in due season, like oth- 
er butterflies, and will delight us 
with their elegant forms and bril- 
liant coloring. Even the com- 
mon white speckled garden spi- 
der, added to such a case, tends to 
give it life and interest. This 
aquarium is divided into two. 
parts; the lower one, as will !«■ 
seen, for water, fish, and truf 
aquatics; the upper one for sub- 
aquatics and other plants." 



tests were undoubtedly very severe. Two small pyramids 
of sticks were made, one of preparsd and the other of unpre. 
pared wood. These were tlien well saturated with paraffin 
and ignited. In the ease of the prepared wood, the paraffin 
sOon burnt itself out without commnnicating the flame-s to 
the wood, which was only slightly charred. The other heap 
burnt fiercely, and in half an hour was reduced to ashes. 
The next experiment was made with two wooden huts, one 
of which had been prepared, while the other, built of ordi- 
nary Scotch fir, had not. A strong fire suflicient to ignite 
the houses was made in each, and the effect was about the 
same as in the preceding experiment. A chest containing a 
parclimcut document had been treated by the ]ir(>cess, and 
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and shell. It would also be a great saving to the nation in 
preventing the necessity of continually docking and repair- 
ing ships. 




New Process for Rendering Wood Incombustible. 

An English clergj-man, the Rev. Dr. Jones, has distin. 
guished himself by inventing a process for rendering wood 
incombustible, for which he has obtained a patent. The 
wood is at the same time made impervious to dry rot and 
decay, so that two important ends are attained at once. Most 
of the old methods of preser\-ing wood only render it more 
hable to fire, as was shown not long ago in the burning of 
the landing stage at Liverpool. Dr. Jones subjects the wood 
to a pickling process, in a solution of tungstate of soda I over it and dried 
and water of the specific gravity of 1'3. The tungstate is turned upside down, and surrounded by shavings, which 



COMBINED AaUARIUM AND PLANT CASE. 

was thrown into the flames when at their hight, and was 
taken out some time afterwards,charred indeed as to the out- 
Side, but practically uninjured in any otherrespect. The in- 
side was quite cool, and the wax seals upon the document 
were intact. Perhaps the most important trial was that 
which took place with gunpowder. A government gunjww- 
der keg which had been rendered fireproof was used for this 
experiment. A paper packet containing about two ounces 
of gunpowder was put in the bottom of the keg, and a sheet 
of brown paper impregnated with the tungstate was pasted 
The keg, which was open at the top.was 



made by the addition of tungstate of lime to hydrochloric 
acid and 8alt,and it produces in the process as much chloride 
of lime as will pay all working expenses. The tungstate of 
soda, from experiments that have been made publicly and 
privately during the last three years, is proved to render 
soft woods, such as white and yellow pine, as hard as oak or 
teak, and it will also restore wood that has been affected by 
dry rot to the original condition of durability. The London 
Daily News gives the following account of some experiments 
recently made at Godstone to test the value of the new pro- 
(ess: 
The experiments made were three in number, and the 



were lighted. A fire of petroleum and shavings was kept 
burning on the top for about a quarter of an hour, .without 
producing the slightest effect on the keg. To make the 
trial still more complete the keg was reversed ag&in, and 
lighted shavings were thrown in upon the gunpowder, pro- 
tected only by a sheet of brown paper. The paper stood the 
test admirably, and the solution rejected the fire so thor- 
oughly that the paper did not e\-en show a sign of charring. 
I'he gunpowder was then taken out and exploded. The 
properties of his invention. Dr. Jones states, would give the 
navy the advantage of being always sound in hull and free 
from any danger of fire, whether from accident or from shot 



Car WbeeU. 

At u recent meeting of the Oar Builders' Association, the 
subject of discussion was "Car ^^ 'heels — the Best Method 
of Fitting, Flange Wear and Causes, Mileage, and Breakage." 
Mr. Garey said he had been requested to ask why old wheels 
could not be remelted and recast. He thought there should 
be some process by which old wheels could be made available 
as material for new ones ; yet wheelmakers objected to taking 
old ones to be used a second time in manufacture. 

Mr. Jonathan Scoville re- 
marked that, if old wheels were 
unifonn in quality and sufficient- 
ly soft, there would probably be 
no objection to their use as ma- 
terial for new ones. But they 
are. in fact, never unifonn, and, 
HS a general thing, they are hard 
and, when melted, get still hard- 
ier. In an average lot of old or 
returned wheels, for every hun- 
dred fit for remelting, there werts 
three hundred that were not fit. 
Mr. \V. W. Snow, of the Ka- 
mapo Car Wheel Works, sai<l 
that nearly all wheels are .suji- 
posed to be made of charcoal 
iron. If these wheels, when used 
a second time, were remelted 
with charcoal, he thought they 
would not deteriorate ; but as 
anthracite coal was generally 
used in melting, and as this con 
lained more or less sulphur, the 
iron becomes impregnated with 
it, and the quality is impaired 
in proportion. He had observed 
that, after the sulphur was once 
in the iron, there was an in- 
creased tendency to absorb more 
of it, and that the second and 
third melthig, and perhaps the 
fourth, produced nothing but 
rommon anthracite iron, unless 
soft charcoal iron were mixed 
with it at each melting. 

Mr. W. R. Davenport, of the 
I'lrie Car Works, asked whether 
some other disposition could not 
lie made of old wheels than put- 
ting them into new ones. Old 
wheels, mixed with pig iron in 
H puddling furnace, will give 
Kplendid results iu rolled bar 
iron. Every railway company 
uses enough merchant bar iron 
to consume every old wheel that 
they have to sell. Then why 
should wheelmakers be expected 
10 take old wheels when the.v 
can be sold to the rolling mills, 
vhere they can be used to ad- 
vantage, and the quality of the 
ii'on improved ? 

Mr. Snow said his company 
had supplied parties with a cer- 
tain number annually, who ])ut 
them into plate iron, and tho 
ti^stimony was that such plate 
iron was the best of any in the 
market. The old wheels are 
first puddled, of course, and g« 
through the regular process, 
which necessitates an increase 
in the coBtof plate iron, and it 
would be the same with bar iron; 
consequently, if railroad coni- 
pauies give us the wheels to 
put into new iron, they must ex- 
pect to pay more for the iron produced. That the iron is 
better there is no question, according to the testimony of tho 
best iron makers in the country. 

t'AB WEKEI/ ITTTIXG , 

Mr. VV. R. Chamberlain, of the Boston and Albany Rail- 
road, said their wheels were bored out at a .j^^ inch taper, 
and the axles turned the same and fitted under a thirty tun 
pressure. 

Mr. Adams said that most wheel fitters try to adapt the 
pressure to the strength of the wheel : that is, if 40,000 lbs. 
are applied and it is found the wheel will not bear it, the 
pressure is reduced to ten or fifteen tuns. There are wheels 
that will stand 75,000 or 80,000 lbs., and not show any signs 
of fracture, while others will fracture at 35,000 or30,000 lbs. ; 
but of course this does not affect the question of what would 
be right. The wheels at the Boston and Albany road shops 
were fitted at about 50,000 Iba., and they had very few loose 
ones. 

Mr. Adams had noticed that the axles of many cars had 
abrupt square shoulders of -J or -jly of an inch, immediately 
back of the hub. Did not such shoulders make the axles 
wf aker than it would to run them straight back? 
I Mr. Snow was of the opinion that it would be better to 
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have no shoulder at all. If there were one, especially on a 
rolled axle, vibration would almost invariably eease at that 
point. In a hammered axle, perhaps not so much so. Iron 
would granulate from vibration, and this was one reason 
why hammered axles were considered so much better than 
rolled ones ; and he believed that if they were turned down 
in the middle, better results would be realized from rolled 
axles. 

Mr. L. Garey said the road with which he was connected 
some eighteen years ago had a good many broken axles, and 
on examination many of them were found to be turned with 
a shoulder at the inner end of the hub, while many of them 
had a slight check at the shoulder. He then had them made 
without shoulders, and in no instance had they broken at 
that point, which, to his mind, was conclusive against shoul- 
ders at the point he had named. As to tapered wheel fits, he 
disapproved of them, especially for broad tread wheels run- 
ning over different gages. 

Mr. Chamberlain thought that 99 wheels out of 100 were 
bored with a tapered hole "after we had done our best," and 
that a strain was put on the outside end instead of uniformly 
along the bore. A wheel pressed on at a ^ taper with a 
thirty-tun pressure will require seventy tuns to press it off 
again, A great many more loose wheels that were straight 
came over the Boston and Albany road than there were 
tapered. 

IlEJECTING DODBTlnL WHEELS. 

Mr. Lobdell, a son of the proprietor of the Lobdell Car 
Wheel Works, of Wilmington, Del., read a paper written by 
his father, giving some of the results of his 40 years experi- 
ence as a car wheel maker. He pressed on his wheels at a 
pressure of from 30 to 40 tuns, and had never had any com- 
plaints of loose wheels. Flange wear was produced by 
several causes, among which were mistakes in gaging and 
marking the wheels, and differences in the hardening of the 
chill. Fewer accidents were caused by broken wheels than 
by broken rails or other material, because more care was 
generally bestowed on their manufacture, and they were 
more thoroughly tested. His practice had been to break up 
all wheels that were at all doubtful, preferring to break up 
» hundred rather than run the risk of one doubtful one. 
Breakage in service resulted from inherent defects in pat- 
terns, or from reduction in weight in order to lessen the cost. 
The defects in the chill, he thought, were not due to the par. 
ticular kind of iron used, but rather to the manner in which 
the ore had been smelted, or to want of care. He had got 
perfect wheels from hematite, magnetic, specular, and other 
ores, and also from mixtures of ores. All chilled wheels 
were liable to blotches or blisters, which of late have become 
more common, especially on tender wheels and others of 
small diameter. These blemishes, although unsightly, are 
not dangerous. Some specimens of wheel* were exhibits!) 
by Mr. Lobdell, which had been broken through the blisters 
on the tread, showing that the blisters were only surface de- 
fects, and that the iron was sound underneath. One of these 
wheels (28 inch), made of hematite ore, had run 70,000 miles 
Under a 32-tun engine whose speed was 40 miles an hour. 

MILEAGE OF CAR WHEELS. 

Mr. Washburn, of the Washburn Car Wheel Company, 
of Worcester, Mas-s., said that for the last four or five years 
he had been making wheels of steel, and had not been able 
to get a satisfactory comparative statement as to the merits 
of steel and iron. The iron wheels, of all makers varied very 
greatly. Steel wheels if perfect, he thought, would eventu- 
ally take the place of iron, and their mileage would exceed 
that of iron, six or perhaps eight to one, and would average 
250,000 or 300,000 miles; while a chilled wheel had to be a 
good one to average 40,000 miles. A steel wheel costing 
ISO would have to run from 100,000 to 125,000 miles to be 
as cheap as an iron wheel that would run 40, OOO.but probably 
the average of the latter would notexceed30,000. He thought 
a. steel wheel would run from 100,000 to 150,000 miles with- 
out turning, and would stand turning two or three times 
before it was worn out. He had wheels now that had run 
300,000 miles and were still good. 

Mr. Davenport said it had been supposed to be impossible 
to keep the mileage of anything but engines, but the Lake 
Shore road had found a way of keeping the mileage of pas. 
senger, baggage, mail, and express cars. Each conductor 
between Buffalo and Chicago reported what cars he took 
from the beginning of his trip and what cars he left at the 
end, and there was no difficulty in this way in getting at 
the mileage. The report on 1st of April last showed that 
the wheels removed during the previous six months had 
averaged over 57,000 miles, and the smallest average he be- 
lieved was 54,000. These were 33 inch wheels that had run 
under heavy cars at a high speed. The Lake Shore, he ad. 
mitted, was not as hard a road for wheels as some others. 
With respect to iron wheels, he had some in mind that had 
run 200,000 miles and were good yet. He had the means of 
determining the data himself. Iron wheels will make a large 
mileage as \vell as steel wheels ; they are not exhausted at 
40,000 miles. There may be on some roads bad wheels that 
make small mileage. He had nothing to say against steel 
wheels,but he wanted iron ones to have a fair chance. They 
are capable of being greatly improved, as well as steel. 

Mr. Snow said the Ramapo \Vorks sold their wheels to 
the Pullman Car Company on amileage basis of 50,000 miles, 
receiving credit for any excess and standing the loss for 
those that fell short, and it was a long time since they had 
paid any losses. He mentioned this merely for the informa- 
tion of those who thought chilled wheels would not make 
over 40,000 miles. The lowest average f orthelast six months 
was about 59,000. He believed wheel makers could do much 
to improve the quality of their wheels by attention to de- 
tails — Natiotml Car Builder. 



Vaeftal Recipes for tbe Shop, the Honsehold, andl 
the Farm. 

Save the scales of the forge (oxide of iron) for use in an- 
nealing hard cast iron or steel. 

The best way to avoid water pipes freezing and bursting 
is to have a cock in the cellar, by which the water can be 
turned off from the entire house. 

Rubber rings, slipped over bottles in packing, ensure 
safety against breakage. 

Protosulphate of iron in powder, rubbed up with raw lin- 
seed oil, is an antidote for external poisoning by cyanide of 
potassium. 

Leather can be made hard by saturation in a solution of 
shellac in alcohol. 

In taking up belts, the time used in carefully cutting the 
belt square is always time saved. 

Before washing almost any colored fabrics, soak them in 
water, to each gallon of which a spoonful of oxgall has been 
added, A teacupful of lye in a pail of water is said to improve 
the color of black goods. A strong tea of common hay will 
improve the color of French linens. Vinegar in the rinsing 
water. for pink and green, will brighten those colors; and soda 
answers the same end for both purple and blue. 

To make silk which has been wrinkled appear like new, 
sponge on the surface with a weak solution of gum arable 
or white glue, and iron on the wrong side. 

The advantage in tensile strength, when holes are drilled 
in steel rather than punched, is calculated to be 25-5 per 
cent. 

To test the quality of wool, take a lock from the sheep's 
back and place it on a measured inch. If the spirals count 
from 30 to 33 in the space of an inch, it equals the finest 
Electoral or Saxony wool grown. The diminution of the 
number of folds to the inch shows the inferiority. 

An excellent bronze for small castings may be made by 
f u.sing together 95 parts of copper by weight and 38 parts of 
tin. 

Paraffin is the best material for protecting polished steel 
or iron from rust. 

Put hard sand instead of ashes on slippery sidewalks. 
The parings of a bushel of apples are said to yield a quart 
of cider, by the aid of a hand press. 

A French meter is about fifty times the diameter of a five 
cent piece. The same coin weighs exactly five grammes. 

A cracked bell which gives a jarring sound maybe im- 
proved by sawing or filing the ruptured edges so that they 
are not brought together by the vibration of the blow. 

Photographers who use large quantities of nitrate of sil- 
ver should allow all the excess of silver, acetic acid, and 
other matters from the plates undergoing development to 
run into stone jars containing fragments of zinc. By that 
means the metallic silver may be collected; it should then 
be digested with dilute sulphuric acid, washed, and dried in 
an oven, so that quite a large saving may result. 

Lead parts, antimony 2 parts, and bismuth 1 part is an 
alloy which expands on cooling, and which will be found 
useful in filling small defects in iron castings, etc. 

It is said that charcoal will fatten fowls and at the same 
time give the meat improved tenderness and flavor. Pul- 
verizeand mix with the food, A turkey requires about a gill 
a day. 

Lampblack and butter are used to prepare ribbons in hand 
stamps. 

The following is a convenient table for sign painters, or 
others who have occasion to make lettering. Supposing the 
hight of the capital letters to be ten, the widths are as fol- 
lows: B, F, P, ten: A, C, D, E, G, H,K, N, O. Q, R, T, V, 
X, and Y, eleven: I, five: J, eight: S and L, nine: M and 
W, seventeen: Z and &, twelve: Numerals: 1 equals five: 
2,3, 5, 7, 8, nine; 4, eleven: 6, 9, 0, ten. Lower caseletters 
(hight six and a half): Width: a, b, d, k, p,q, x,and z, seven 
and a half: c, e, o, s, seven: f, i, j, 1, t, three: g, h, n, u, 
eight: m, thirteen: r, v, y, six: w, ten. 

Glycerin is an excellent coating for the interior of plaster 
molds. 

A strong solution of sulphate of magnesia gives a beauti- 
ful quality to whitewash. 

Glass can be drilled with a tool moistened with dilute sul- 
phuric acid. This last is better than turpentine. 

To wash calico without fading, infuse 3 gills of salt in 4 
quarts of water. Put in the calico while the solution is hot, 
and leave until the latter is cold. It is said that in this way 
the colors are rendered permanent and will not fade by sub- 
sequent washing. 

Rancid butter, pork, and lard casks may be purified by 
burning straw or shavings in them. 

White lead rubbed up with 1 inseed oil to the consistence 
of paste is an excellent application for bums. 

Gelatin mixed with glycerin is liquid while hot, but an 
elastic solid when cold. Useful for hermetically sealing 
bottles. 

To clean cider barrels, pour in lime water, and then insert 
a trace chain through the bung hole, remembering to fasten a 
strong cord on the chain so as to pull it out again. Shake 
the barrel until all the mold inside is rubbed off. Rinse 
with water, and finally pour in a little whisky. 

A piece of paraffin candle about the size of a nut, dissolved 
in lard oil at 140° Fah., the mixture applied once a month, 
will keep boots waterproof. 

Adding to the width of a belt and of the faces of the pul- 
leys increases immensely the power of conveying force> A 
wide belt is always better than a narrow one strained to its 
utmost capacity. 

Black cement for bottle corks consists of pitch hardened 
bv the addition of resin and brickdust. 

One ounce each of muriat" of soda, cream of tartar, and 



alum, boiled in a gallon of wat«r, gives plate a beautiful 
whiteness. Dip the article in the mixture, remove, and rub 
dry. 
Soap and water is the best material for cleaning jewelry. 
Awnings may be made waterproof by plunging first in a 
solution containing 20 percent soap, and afterwards in an- 
other solution containing the same percentage of copper. 
Wash afterwards. 

A handful of quicklim'e, mixed in four ounces of linseed 
oil and boiled to a good thickness, makes, when spread on 
plates and hardened, a glue which can be used in the ordi- 
nary way, but which will resist fire. 

A good walnut stain for wood is composed of water, 1 
quart; washing soda, Ij ounces; Vandyke brown,2i ounces ; 
bichromate of potash, i ounce. Boil for ten minutes and 
apply with a brush, either hot or cold. 

A piece of alum as big as a hickory nut will render clear 
a pail of muddy water. Dissolve the alum, stir, and allow 
the impurities to settle. 

The length of the double whiffletree and the neck yoke for 
a sleigh should be just as long as the sleigh is wide from 
the center of one runner to the other. 



Amalsam FIIIIiikb for Teeth. 

J. E. E., of Pa., writes as follows : " Having noticed in the 
Scientific American several articles on fillings for teeth, 
I will state a case of my own. In 1854, twenty years ago, in 
the city of San Francisco, Cal., I had several teeth filled by a 
dentist. Two of them (front teeth) were rotted nearly half 
away and fully to the center of each tooth ; so that the 
nerves were exposed, rendering the operation quite painful. 
The dentist was not quite certain that the teeth could be 
saved,so he filled them with tinfoil, saying at the time: "If 
the teeth do not trouble you you can have the tin filling re- 
move.!, and have them refilled with gold foil." But the tin- 
foil still remains in them, apparently as perfect as on the 
day it was put there. I never have received the least trou- 
ble from the teeth. One advantage in tin over gold is that 
it, being nearer the color of the teeth, is less conspicuous, 
and I believe that it is in every way as good as, if not better 
than, gold." 



Brains. 

" No sound working brain," says Oliver Wendell Holmes, 
" without enough good blood to build it, repair it, and fur- 
nish the materials for those molecular changes which are 
the conditions essential to all nervous actions, intellectual 
and volitional, as well as those of lower grade. No good 
blood without a proper amount of proper food and air to 
furnish materials, and healthy organs to reduce a sufficient 
quantity of these materials to a state fit to enter the circula- 
tion. No healthy organs, strictly speaking, except from 
healthy parents, and developed and maintained by proper 
stimuli,nourishment, and use. No healthy parents — no help 
for it. We are, of course, applying the term healthy to the 
brain, as signifying much more than freedom from disease. 
A healthy brain should show, by the outward signs of 
clear, easily working intelligence, well balanced faculties, 
and commanding will, that its several organs, if such there 
be, or its several modes of action, if it works as a whole, are 
properly developed and adjusted by themselves and in rela- 
tion to each other." 



Balslne Almonds In California. 

Mr. Olmsted, of Carpenteria, says the Santa Barbara /n<feT, 
has finished picking his crop of almonds. He will have from 
his orchard this season over five tuns of the Languedoc or 
soft shell almonds. Mr. Olmsted's orchard is only four years 
old, and of course is not yet in full baaring. His trees bore 
a few nuts when two years old. The third year, the average 
yield to tlie tree was about five pounds. Two rows in the 
orchard, covering ground equivalent to two acres, that re- 
ceived great care in planting and special culture, produced 
2,000 pounds of dried almonds. This yield,at the wholesale 
San Francisco market price for the soft shell almond, will 
give Mr. Olmsted about $230 per acre, after paying all ex- 
penses of the year's culture, gathering, sacking, and market- 
ing. Mr. Olmsted keeps the ground clear, cultivating no- 
thing between the trees, nor allowing wp<<ds to grow up to 
rob them. The trees should be at least twenty feet apart each 
way. 

■ i»i ■ 
An Accident in a Lumber Dlwtrlct. 

On a hillside in Kingston, Tenn., a fanner wa.<! cutting 
logs, and his two little boys were playing near by. The logs, 
as fast as worked into lengths and trimmed of branches, were 
blocked with stones or chips to keep them from rolling olT 
down the slopei One of the heaviest became loosened, and 
began to move, slowly at first, and faster as it gained mo 
mentum. The father saw that the younger of the boys was 
playin.s, unmindful of the danger, exactly in the path of the 
immense rolling log, but too far away to be saved by him. 
He shouted, and the little fellow looked up. The log was 
then about a hundred feet distant, and increasing rapidly in 
speed. The boy, dazed by fright, ran straight forward in- 
stead of escaping to one side, as he might easily have done. 
He fled as fast as he could, but the log soon overtook him, 
rolling over his body and crushing him to death. 



To true a corundum wheel, adjust it in the lathe and re- 
volve it very fast, holding a piece of corundum stone against 
the surface. It is said the piece will melt and unite with the 

wheel, ma3?ing the periphery perfectly true, 

» »• « 

A well tempered bar spring will lose much of its elastic 
strength by filing off a very thin scale from the surface. 
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THE PHYSICAL FHEKOHEHA 07 GEBKEVATIOK. 

In order that a seed may genninate, itmust be acted upon 
by two agents — humidity and oxygen. These are necessary 
and also sutiicient, and the truth of the assertion is suscepti- 
ble to a very interesting experimental demonstration, the 
substance of which, together with the illustrations, extracted 
from La Nature, we now present. 

It is first proposed to show that the pan of the water is 
peculiarly to soften the husk or shell of the seed in order to 
render it permeable to gancs. To this end the apparatus 
shown in Fig. 1 has been constructed by MM. Deherain and 
Vesque. The shell of a seed — a 
bean, for example — is removed 
and placed behind two caoutchouc 
cushions, through which a cen- 
tral aperture has previously been 
made. To prevent the rubber 
from bulging, a ring of copper, 
A, is placed so as to inclose the 
ends of the cushions, and the lat- 
ter arc forced together by the 
Kcrews, B E. Three screws are 
provided in each apparatus, so 
that H unifonn pressure may be 
produced. Two tubes are next 
introduced, the lower of which 
enters the cork of a quart bottle 
containing only air. The upper 
tube enters an inverted test tube, 
ratus is plunged in water, as shown in Fig. 2. The fluid 
penetrates the upper tube and reaches the inclosed seed shell ; 
hut the softening effect on the latter is not instantaneous, as, 
if mercury be poured into the tube, G, it will compress the air 
in the bottle, and remain stationary without drivinga bubble 
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Thus arranged, the appa- 
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ascend tube A, and to continue doing so for several hours ; 
sometimes a few bubbles will rise through and enter the test 
tube, thus replacing that condensed by the seed. If the ap- 
paratus be set aside for a few days, the inverse phenomenon 
occurs. The seed gradually absorbs all the oxygen in the 
test tube without leaving a trace ; but the emission of carbo- 
nic acid continuing, the water is forced back in the manome- 
ter, so that, if the whole be placed under water, a gas f onned 
of a mixture of carbonic acid and nitrogen may be collected 
from the tube, B, Fig. 3. 
That air and water 
are the only requisites 
for seed germination is 
proved in those beauti- 
ful little ornaments 
which may be made by 
sprinkling a pine burr 
with grass seed and 
suspending it over wa- 
ter, or by placing seed 
in the orifices of a damp 
sponge or on a piece of 
moist porous earthen- 
ware. The grain will 
germinate, sprout, and 
grow. This will take 
place even in the dark: 
but the plants will be 
yellowish whiteand not 
green, thus proving the 
well known fact that, 
while light is not ne- 
cessary to growth, the plant unaffected by it can never have 
green foliage. 





>-♦•> * 



(Translated liom the Official Reports upon the Exposition.) 

THE VEGETABLE FIBESS AT THE UHIVEBSAL EXPOSI- 
TION, VIENNA. 



MY PROKESSOR DR. .lULIDS WIFSNEII. 



Number I. 



of air through the shell. The test tube, K, remains filled 
with water. We liuve thus the proof that a dry shell, or 
even one recently wet, is totally impermeable to gas. 

If the apparatus be left quiet for two or three days, a 
change takes place. A fine thread of escaping gas first en- 
ters the tube, K, then, as the shell softens, alarger current; 
and finally the tube is emptied, the water being driven out 
by the entering air, thus proving the proposition which we 
set out to establish. 

Seed which is slightly moistened by water has the peculiar 
property of condensing gases with which it is in contact. 
Grains thus treated are placed under a bell glass over mer- 
cury. During the first days of germination a sensible dimi- 
nution of the volume of contained gas takes place, and this 
before any disengagement of carbonic acid. This condensa- 
tion of air cannot take placo without a quite notable produc- 
tion of heat, resembling that which happens when hydrogen 
is condi>nsed in platinum sponge or illuminating gas in a palla- 
dium plate. It is this elevation of temperature — as the inves- 
tigators conclude — due to condensation of the gases, which 
determines the attack of the immediate principles of the 
grain by oxygen ; it is, figuratively speaking, the spark 
which causi'S the beginning of the slow combustion which 
accompanies germination, and perhaps supports it. 

The phenomena which take place, then, from the moment 
when life begins in the seed, happen in the following order : 1. 
Passage of atmospheric oxygen through the envelope of the 
seed, already softened by water. 2. Condensation of gases 
in the tissues of the seed. 3. Slow combustion of the pro- 
ducts contained in the tissues, and evolution of new sub- 
". tances destined to fonn the young organs. 

It is the second point, the most important, which it is next 
proposed experimentally to demonstrate. In the cork of a 
test tube is arranged a curved pipe, to serve as a manometer. 
Fig. 3. The tube is filled about one quarter full with seed 
{cresses are specified) some hours before it is intended to show 
the results, and the grains are well moistened. Water is 
poured into the manometer, and the apparatus is adjusted 
until the level of the liquid is the same in both branches of 
the pipe. 

After the lapse o.f a few hours, the water will be seen to 



Any visitor to the Exposition who attentively observed the 
the multitude of products from tropical lands, and especially 
the raw materials brought for exhibition from the English, 
French, Dutch, and Portuguese colonies, cannot fail to have 
been impressed with the richness of the display of fiberous 
materials, suitable for spinning, weaving, paper-making, and 
the like, many of which were (and are) quite unknown in 
commerce. The vegetable fibers on exhibition might have 
been numbered by the hundred. 

T&e prodigality of Nature in this domain of production is 
well calculated to arouse amazement in the mind of the casual 
observer, whose familiarity with the vegetable fibers is lim- 
ited to the qualities and usesof hemp, flax, and cotton ; while 
to the practical mind of the specialist, viewing the subject 
purely from a utilitarian standpoint, the collection is chiefly 
an exhibit of interesting novelties of questionable industrial 
value. Least of all, perhaps, this imposing array would im- 
press the botanist, who, familiar with the structure of the 
several orders of the vegetable kingdom, is aware that the 
number of plants that will afford a fine fiber, suitable for 
industrial purposes, is legion. 

From the obvious differences in the character of threthee 
common textile fibers before named, it may reasonably be 
premised that the fiberous materials prepared from so many 
heterogeneous plants will vary greatly in value. A careful 
inspection not only verifies this presumption, but demon- 
strates further that many of them are of by no means trifling 
value, but, in everything that relates to quality and adapta- 
bility for industrial uses, will bear close comparison with 
cotton, hemp, or even flax. This assertion, incidentally re- 
marked, is borne out by the fact that not a few of them have 
been employed from time immemorial by the native races of 
tropical countries for useful purposes, such as articles of 
dress, cords, ropes, etc., just as in Europe flax has been simi- 
larly utilized for many ages. The world's fairs, so popular 
in our times, afford the technologist the most admirable op 
portunity of becoming acquainted with the extent of our 
resources in the raw materials and products in which he is 
interested; and as an illustration of their utility in relation to 
the subject of this communication, it may be remarked that 
the f onner expositions at London and Paris contributed ma- 
terially to the introduction of several now highly prized tex- 
tile fibers — such as jute and China grass — as articles of Euro- 
pean commerce and industry. It appears to us, however, 
that at Vienna the opportunity for extending this precedent 
was not properly appreciated. 

We shall now invite attention to such of the raw materials 
of this class as appear to us to be deserving of introduction 
in our domestic industries. 

At the time of the preparation of our report upon the Paris 
Exposition of 1867, the jute fiber — the inner fiberous bark of 
corchoTus capndaris — was comparatively little known. At 
that time, we dwelt with emphasis upon the importance of 
the jute industry, illustrating our comments by reference to 
the unexpected and extensive proportions which jute con- 
sumption had assumed in England. To preach the value of 
jute to-day would be labor lost and unnecessary, since the 
progress of its manufacture in our midst affords the best evi- 
dence that it has received due appreciation. 

It may be of interest, in this connection, to note the fact 
that spun and wo\"en jute may be completely bleached ; the 
practicability of this was formerly denied. The bleached 
product has not only a white color, but also a fine luster, 
possessing, in these particulars, decided advantages over 



hemp. The greater bulk of the jute of commerce is brought 
from India and neighboring islands, its native home. Of 
late years, however, the attempt has been made, with prom- 
ising results, to introduce the culture of the jute plant into 
other tropical countries. As instances of these endeavors, 
the Exposition contained jute from Algeria, French Guiana, 
the Mauritius, and other localities. 

The introduction of the China grass (tschu-ma)— the inner 
bark fiber of Bohmeria nivea — into the textile industries of 
Europe, does not keep pace with that of jute. This is to be 
attributed partly to the fac*, that fabrics woven of this fiber, 
although decidedly inferior to silk both in point of luster 
and durability, are more expensive than cotton goods of equal 
quality, and partly to the circumstance that European manu. 
facturers have yet to master the mode of properly manufac- 
turing this material, and thus far have been unable to pro 
duce, from the crude bark of Bohmeria,, the fine, lustrous, 
long-stapled fiber that is sent abroad from Cliina under this 
name, either in the fibrous state or woven into its reputed 
product, the grass cloth. The future of the China grass in 
Europe will depend largely upon its price. If, by the ex- 
tensive and systematic cultivation of the plant, the crude 
fiber is placed upon the market cheaply, and this is supple- 
mented by the acquisition of the skill now wanting in its 
preparation, its superior qualities — as compared with cotton 
— cannot fail to secure for it a wide field of usefulness. The 
cultivation of the Biihmeria nivea is spreading quite rapidly. 
Besides the exhibits of China and Japan, samples of this 
fiber were displayed from the East Indies, North America, 
Martinique, Jamaica, Trinidad, Queensland, the Mauritius, 
and Algeria ; and the reports from these countries, as to the 
facility with which the plant adapt.s itself to climatic condi- 
tions, are generally quite favorable. 

A material closely related in character to the Cliina grass, 
for which indeed it is often mistaken, is the ramie fiber, the 
inner fiberous bark of Biihmeria tenacimma, a native of the 
south and east of Asia, where it has been cultivated from 
a remote period. The fiber is coarser, and (in prepared con- 
dition) shorter, and less lustrousthan that of the China grass. 
In England, handsome and lustrous goods, both white and 
colored, are woven from the fiber, but they are inferior to the 
China grass products. The importance of the ramie, in our 
estimation, consists rather in the nature of the fiber itself 
than in the fine, cotton-like product that may be obtained 
from it Whoever has seen the unusually strong and hand, 
some ropes and cordage, made of this material by the natives 
of India, and is furthennore acquainted with the fact that 
the raw ramie fiber far surpasses hemp in point of durability 
and tenacity, will be forced to admit that its introduction 
into these last named industries will mark an era of decided 
progress. The acclimatization of the ramie has lately been 
attempted in a number of countries, among others in Central 
Europe. Concerning many of these experiments, nothing 
positive may be stated, although the specimens on exhibition 
from various tropical regions were not appreciably inferior to 
those from the land of its nativity. 

Similar in this respect to the ramie is the so-called New 
Zealand flax, an article known in Europe, and especially in 
England, for a number of years. It is an extremely strong, 
tough, and (even in a wet condition) durable fiber, prepared 
from the leaf of p/urrmium tenax (the New Zealand flax lily). 
It is possible to manufacture from this material woven fab- 
rics that may be used either bleached or unbleached, as many 
of the New Zealand exhibits demonstrated. But of \-astly 
more importance than these are the wonderfully firm and 
tenacious ropes, cords, twine, and the like that are prepared 
therefrom. Phormium tenax is cultivated in New Zealand, 
Australia, the East and West Indies, the Mauritius, Reunion, 
and Natal ; and quite recently its introduction into the south 
of Europe has been attempted, though with indifferent suc- 
cess. 



Freeantlons In Case of Fire. 

An excellent sot of rules for guidance for the prevention 
of and in case of fire, by Dr, Hall, may be briefly summarized 
as follows: 

Keep all doors and windows of the structure closed until the 
firemen come ; put a wet cloth over the mouth and get down 
on allfours in a smoky room ; open the upper part of the 
window to get the smoke out ; if in a theater, keep cool : de. 
scend ladders with a regular step to prevent vibration. If 
kerosene just purchased can be made to burn in a saucer by 
igniting with a match, throw it away. Put wirework over 
gaslights in show windows ; sjirinkle sand instead of saw 
dust on floors of oil stores ; keep shavings and kindling wood 
away from steam boilers, and greasy rags from lofts, cup- 
boards, boxes, etc. ; see that all stove pipes enter well in the 
chimney, and that all lights and fires are out before retiring 
or leaving place of business ; keep matches in metal or 
earthen vessels, and out of the reach of children ; and provide 
a piece of stout rope, long enough to reach the ground, in 
every chamber. Neither admit any one if the house be on 
fire, except police, firemen, or known neighbors ; nor swing 
lighted gas brackets against the wall ; nor leave small 
children in a room where there are matches or an open fire ; 
nor deposit ashes in a wooden box or on the lloor ; nor use a 
light in examining the gas meter. Never leave clothes near 
the fireplace to dry ; nor smoke or read in bed by candle or 
laiup light ; nor put kindling wood to dry on top of the stove ; 
nor take a light into a closet nor pour out liquor near an 
open light ; nor keep burning or other inflammable fluids in 
rooms where there is a fire; nor allow smoking about barns 
or warehouses. 



In " butting" or meeting belts, the crossings of the lacings 
should be on the outside. 
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DEGISIOKS OF THE GOUBTS. 



United States Circuit Court,— District of Ulassacliu- 
setts. 



1*ATENT INSTANTANKOl'S GLUI.— THE MILLlOAN AXD HIOGINH OLCK 
COMPANY VS. OXOROZ VPTON. 

Un equity.— Decided October 6, 137-*. | 

Ttie plalntlffa in tblBcase arc the assignees of Emerson Goddard's patent, 
Out. 4. 1863. 

Wbat t he patentee claimed In that patent Is ^MnstanCaneons glue," In wlilcl) 
claim he especially Includes jtelatinous or glutinous substances called glue, 
producedby the process of uUlnteffrattonal fine cuttlns akin to rasping, by 
which the parttelen are made thin, scale-like, curling, and are thoroughly 
fractured, b* that they form a loose. Incompact mass, readily permeable to 
and solvent in hot water. * 

Respondent denies the charge of liifrinKement. and sets up se\'ci'ai othei' 
defenses upon the merits, as follows: i. That the original patent was not the 
proper subject of a surrender, an It was neither Inoperative nor I nvalld, and 
that It was not lawfully relSRued. as the reissued patent la not for the same 
invention as was the original patent. ?. That the alleged Improvement was 
not, at the date of the assumed invention thereof, Ihe proper subject of In- 
vention, nor a novelty proper to be secured by the grant of valid lettera pat- 
ent. S. That the alleged Invention, before the alleged making or discovery 
thereof, waa known to and used by the several persons named In the anaw^, 
uMd wa» described In the several mechanical and sclentlflc wa-ka therein 
mentioned. 4. That neither the patentee nor the Complainant ever used or 
employed the process or ttie mechanical instrumentalities, or the mode of 
operation described In the specitlcation. * 

Held by Judge Cliffopd:- 

Nelther reiat ucd nor extended patents can lie impeaehed in suits upon (hem 
for fraud in obtaining (hem. 

The granting of a reissue is conclusive to itsvalldlty, unless It anpearsfrom 
a comparison of the papers that the invention is not the same witli the one 
originally pa ten ted, or that the Commissioner has exceeded his authority In 
grantloglt. 

The caniplalnant's original patent claimed glue reduced to minute shavings 
by a raspfnif proeeas performed In B meehine constructed to give the glue 
such a form and no other. His reissued patent described thesame process 
and maehine, and claimed the product. It was held valid, although it also 
contained amendments evidently intended to eovcrglue reduced to flne parti- 
cles by crushing or other meana. 

In order to«u8tain a patent for a manufacture, itls essential that invention 
or discovery must have been exercised in producing it. It la not enough that 
it i» a new article of cumuierce. 

There Is no invention in reducing an article of bulk to minute fragiaentt. 
when it is not improved by adding some new ingredient, or by subtracting 
one or more. 

Comminuted glue, orglue reduced to flne particles, does not dlflec In Its 
((uantles from nake Klue, and apatent for It Is void. 

Bill dl smlssed with coiitR. 

rwalter Curtis, F^q., for complainant. 

G. L. Roberta, Esq., for defendant, j 



N£W BOOKS AKD PUBLIGATIOKS. 

Outlines of Proximate Organic Analysis, for the Identification 
Separation, and Quantitative Determination of Organic Com- 
pounds, liy ..VJbcrt B. Prescott, Professor of Organic and 
Applied Chemistry in the University of Michigan. New York : 
B. Van Noati-and, 33 Murray and 37 Warren streets. 
The author of this work points out, with much truth, that the rapidly ex- 
tendin.^ list of known organic compoimd:^ gives great importance to the 
de\'elopuient of analytical science, Jwhich has for many years been sorely 
taxed to find means of separating the constituent parts of the products of 
modern dlseo^ er.v, und of identif yinf; them by their reactions and other char- 
acteristic indications. The book 18 a compendious, well arranged treatise, 
the definitions and inntiuetlons being vinKularly clear and concise. 
Sheep ; their History, Management, Diseases, anj> National 
Value; with Remarks on theTi-ansit of Stock. By William 
Kead, Wool Broker. Edinburgh, Scotland : AVilliam P. Nimmo 
Th[s little book, written to wake up the British wool grower to the import. 
:ince of cultivating and extending hln important industry, contalna much val- 
uable information on sheep and the ralafng of the useful animals for meat 
as well as for wool. It may be studied w[th advantage by our farmers, and 
read with interest by lovers of natural history. 

Philosophic Reviews. Ily Lawrence S. Benson, Author of " Ben- 
son's Geometry" and other work?. Piice $1.3.'», New York 
city : J. S. Burnton, 149 Grand sti-eet. 
The first of these essays is entitled "Darwin Answered, or Evolution w 
.Myth.' ' and in it the author launches thunderbolt sa^'ainst " those who deny a 
('reator," thus making the very common error that tlie theory of develop- 
ment attempts to get rid of a First Cause. The second essay Is a refreshing 
Kpeclmcn of the circle sfiuarer's art. He holds that the area of a circle is 
exactly three times tbe square of the radius; and the well known fact that a 
polygon etual to 3R'^ can be drawn in a circle, and leave a large fraction overi 
produces no effect upon Mis faith. After this, we can hardly suppose that the 
letter on mensuration by weight, published on anotherpage of thlRlflsue, wll 
succeed In eonverting our author to a belief (n truth its it is arrived at by 
inductive reasoning. 

The Transmission oy Sound hv the Atmosphere. By John 
Tyndall, F.R.S. Also GIGANTIC CtfTTLE f'rSH, by W. SaWlle 
Kent, F.Z.S. Price 35 cents. Boston, Mass.: Estes& Laurlat, 
143 Washington street 

The fli«t of these essays Is well known to our readers, having been already 
crltlcltied and commented on in our columns. The second paper Is an intereat- 
ng and exhaustive description of tbe octopus npccles, whose appearance and 
rharacterlsllca have lately excited tiic lutttrest and somerimes the horror ot 
oiir readers. 

Ueport oftheProposedEnlargementoi'the Montreal Water 
Works, with u History of the Works up to the Present Date. 
By Louis Le Sage, Superintendent. With Photogmphic Illus, 
tratlons, Maps, and Plans. Montreal, P- Q. : J- Starke & Co., St. 
Fran<;'()is Xavier sti'eet. 
'i'lilBli an elaborate account of dome of the most important arrangements 
or water supply ever or^janized on this contineni. The writer estimates that. 

n nine years' time, a dally anpply of 16,000,000 gallons will be needed ; and he 

describes a plan, financial as well as practical, by which this <tuant[ty can be 

obtained. 



Inventions Patented In England by Americans* 

{Compiled from the Commissioners of Patents' Journal, l 
From December 1 to December It, 18(4, inclusive. 
Balk Band Tib.— R. Terrell, New Orleans. La. 
BoRrNO Gun Barrels.— J. L. Kerr. Alleghany, Pa. 
lUrTTON Holz SKWiyo Macuink.— J. McCloskey, New York city. 

CARBURETTER." J. t". LoCkWOOd €( O/.^SJ t . LoUtS, Mo. 

Carrlaoz Spring.— F. h. Simpson, South Windham, Conn. 
Clipping Horses, etc.— J. H. Small, Buffalo, N. Y. 
CoyDENSER.- E. O. Brinkerhofl, New York city. 
CoNDiNSiNO Mktal, ETC.— J. B. Tan, Fairhavcn. Mass. 
Cook Stove and Furnack.— T. J. Whitehead South Paris, Mc. 
Distillation.— R. C. Brooks £ta/.,^an Francisco, Cal. 
Ok.^winq Compass.— W. Smith, Boston, Mass, 
Drawing Implement.— W. Smith, Boston, Mu&s. 
Feather DL'STer.— a. D. Griswold. \ew York city. 
Kirk Extingt;isher.— H. S. Parmelee, Xew Haven, Conn. 
FuRNACB Grate, itc— S>. L. W'.egand. PhUadelphia.Pa. 
GoviRNOR.— A. R.Klein. New Jenscy. 
Governor.- J. Judson elal.t Koehester, X. V. 
[RON AND Stkbl.— C. I. Eamcs, N. Y. ciiy. 
Kmtting Machiniry.-E. Tiffany, Bennington, Vi. 
Lamp.^R. Hitchcock et at., Watertown, N. Y, 
LampWiok.— H. Halvorson, Cambridge, X&sb. 
>tAKiNG ICE, ztc— J. M. Bcalh, San Francisco, Cal. 
MitalTttbing, ito.— G. J. Brooks, Brattleboro', Vt. 
Portable Forge.— W. P. Kellogg, Troy, N.Y, 
Protection FOR FiBB, ETC.— J. A. Coleman, Providence. R. I. 
Railway Coupling.— C. L. Horack, New Yorkclty, 
Railway Wheel.— R. N. Allen, Hudson, N. Y, 
Reaper andMower.—W. A. Wood, Hoosick Falls, N. Y. 
Refrigerator.- J. J. Bate. Brooklyn. N. Y, 
Sage. Sewing Machine.— A. J. Gove, San Francisco, Cal. 
Saok Sewing Machine.- H . P. Garland et al., San Francisco, Cal 
SHAfT CoypLiSG.— S. Stuart, Kew Yorkclty. 



Shitttle.- J. H.Le Moyne. Boston, Mass. 
Skate.— J. L. Plimpton (of New York city), London, England. 
Sorting Nails.- J. Coyne, Pittsburgh, Pa. 
Spring Motor.— N. .lenklns. New Ha\'en, Conn. 
Steam Engine.— W. B. Reaney, Philadelphia, Pa. 
Si:rfacing Textile FAnRicy.— AV. Bell. New York city. 
SL8PENDER.— J. W. Wattlcs, Massachusctts. 

Tempering Steel and Irok.— J. F. Simonds *'/a/.. Kllchburg, .Mas*. 
Transmitting Rotary Motion, etc.— l-'. H. Simpson, South Windham. Ct. 
Treating Hydrocabbons.— G. H. Smith tof Xew York city), London, 
England, et al. 

Improved Combined Ollnder and Sectional Boiler 

John F. Taylor, Charleston, S. C— The object of this invention 
is to provide a steam boiler in which the advanta^s of a cylinder 
boilerare retained, while the objections to it arising from the waste 
of heatare obviated. It consists in combining a wroughtiron cyliu- 
der boiler with a cast iron sectional boiler, which latter encompasses 
the cylinder in the place of the masonry, and utilizes a great deal of 
the waste heat by heating the feed water, which is first admitted to 
the sectional boiler, the draft from the furnace being so directed 
among the portions of the sectional boiler as to secure the jjieatest 
possible effective power of the fuel. 

Improved Automatic Signal Telegrapli. 

Joseph W.Kates, Richmond, Va.— The object of this invention is 
to provide an automatic signal telegi-aph, to be used In hotels, public 
departments, large business establishments, etc., which shall trans- 
mit to a central supply station the most frequently recurilng wants 
of the establishment, and the operation of which shall be so simpli- 
tled as to be adapted to the ordinary intelligence of persons unskilled 
in telegraphy, it consistsin aseriesof non-conducting perforated 
tapes, each perforated to represent its peculiar want. Said tapes are 
wound around a grooved drum which is on thesame shaft with the 
mainspring of a clock gearing, the said clock gearing, drum, and 
tapes being so i-elatively arranged that a withdrawal of the tapes 
winds up the spring of the clock gearing ; and the reaction or retro- 
grade motion of said spring, when the tapes are released, winds up 
the said tapes upon the drum, and sends the line current through the 
perforation In the tapes by means of conducting rollers, between 
which the said tapes pass. 

Improved Waslilng IQaclilne. 

John S. Shrawder, Falniew, Pa.- This invention consists in a re- 
ciprocating washbox having front and rear ribs, and reversely 
notched side rubbers rigidly attached thereto. It enables the ordi- 
nary washing to be done with unusual facility, while its work is very 
thorough and effective. 

Improved (.'ottoii Scraper. 

George \V. Beard, Grenada, Miss.— This invention relates to the 
shape of an J mode of attaching scrapers to a ploiv, and consists in mak- 
ing the cutting edge come to a point at the middle of front, and f onn 
an angle with the sloping upper and lower edges; aJso in the arrange- 
ment of the scraper with respect to the plow, so that what the former 
shaves from the sides of the row will be tiansf erred to the share and 
moldboard, turned with the fun'ow nlice, and discharged into the 
middle space between the rows. 

Improved Antl^Frl<rtlon ]Qetal. 

Jeremiah K. Guile, Rochester, N. Y., assignor to himself and Jo- 
seph B. Champion, New York city.— This is an improved anti-fric- 
tion metal for joui-nal boxes and other bearings which, it is claimed, 
will not heat from friction, and will take a high polish. The inven- 
tion is prepared of zinc, tin, antimony .glass, slaked lime, and borax.. 
Theentire journal box is made from the alloy. The inventor sub 
mits reports of United States naval engineers detailing extended 
t^ats, which show that the use of the metal tends largely to reduce 
friction as well as to save oil. 

Improved Ore Separator. 

Benjamin F. Day, of Tama^ua, Pa.— This invention i-elates to 
machines tor separating coal from slate, and ore from other mate- 
rials, when there is a difference tn the specific graWty ; and consists 
In exposing the coal or ores to the action of an ascending current of 
water moving with sufficient velocity to •aiTy forward the coal or 
lighter material while the slate or oi"es of greater specific gravity 
pass down through the column of water. In this manner the desired 
separation is automatically and completely effected. 

Side Bar and End Spring Connection for VelilcICM. 

Ephraim Soper, Brooklyn, E. D., N. Y.— This Is a flexible coupling, 
of leather or other substanc-e, arranged in the fonn of a strap, 
attached to the bar and loopf.Ki around the bolt of a clip attached to 
a Hpnng for coupling the side bar to the spring. The torsion caused 
by the lengthening orshoitening of the spring will thus be cxpeuded 
on the flexible coupling, and the bars will be fi-ee to work without 
being exposed to the torsion to which they are subject when clipped 
directly to the spilngs, as in the common way. 

Improved Step Laddei*. 

Orange M. Sweet, Forestville, N. Y.— In this ladder the standui-d is 
adjusted to the main body of the 'adder by ahingedbrace, which 
slides by a pivoted sleeve with fastening clamp screw along a guide 
rod connecting two middlesteps. This renders the ladderlight and 
cnsily adjusted, while sufficiently strong. 

Improved Feed Bag for Horses. 

Thomas Medley, New Yorkeity.— Thisisa horse's feedor nose bag 
madeof coarse horsehair, twisted into strands and woven into a 
reticulated cloth. By the construction, the meshes of the cloth are 
of such a size as to allow air and the dust from the grain to pass 
through readily, while the grain itself will be held securely. 

Improved Straws Cutter. 

William Boyce, Lowell, Mich.— The hood is hinged to a lid, which 
is fastened to the long pivoted arms. The hood folds forward, and 
the lid folds to the rear with the hood, leaving the entire top of 
the cutter exposed, so that the front parts may be conveniently ] 
reached for repairing, and the feed inspected at any period of the I 
cutting process. ] 

Improved Tether. j 

Morgan & McAfee, Talbotton, Ga.— This invention consists of a : tions. 
long elastic pole with a hitching line attached to the small end, the 
pole being attached by a crotch at the butt. A suspending wire is 
attached thereto, and another is secured a short distance above to a 
strong stake driven in the ground, sotliat it projects upward and 
outward from the stake, and at the same time revolves around the 
stake in such manner as to fonn an efficient mode of fastening stock 
to a center, around which they may graze without twisting the rope 
or becoming entangled In it. 

Improved Cbuek. 

GeoiFe R. Stetson, J(o\v Bedford, Mass.— In this improved chuck, 
the radial guide ways for the jaws are extended longitudinally 
through the solid body portion parcel with the axis, and drivers are 
arranged therein for working the jaws. Said drivers ai"e connected 
with the jaws by a fiarige on the side of one in a radial groove in the 
side of the other, so as to allow of radial motion to the jaws at the 
same time that they are moved longitudinally. Theyare also geared 
by screw threads on the outer edge and threads upon the inside of a 
ring turning upon the body of the chuck, to be moved forward and 
backward for driving the Jaws, 



' Improved Forming; Block for Fur Goods. 

I Jef ta Popovits, New York city.— The object of this invention is to 
\ stretch the waist and back parts of fur garments, so as to impart an 
i enlar:ged and rounded shape to the same without cutting and sewing 
j up the parts. It is a fonning block, of pyramidal shape, resting on 
■■ its largest side, and having trapezoidal top and bottom sides, and 
triangular connecting sides of steeper inclination. The fur is 
stretched in wet state over the body of the block, and i-etained 
thereon by suitable fastening straps until completely dried. 
Improved Earth X user. 
John Pickle, Kosciusko, Miss.— This invention relates to an earth 
borer, that cuts and lifts the earth readily from the bore hole ; and 
it consists of a hollow cylindrical body, provided at its inner circum- 
ference with projecting and adjustable side-cutting blades, together 
j with Intermediate blades twisted toward the center, to fonn a dia- 
f metrical connection with the side cutt^i-s for cutting and lifting. 

Improved ]fletalll<- Shutter. 
j Fisher- F. Fletcher, Sioux City, Iowa.— This invention contemplates 
I the manufacture of a single sheet shutter, paneled and braced so as 
j to possess the necessary strength with only a weight of about 
j twenty. five pounds. A continuous sheet is reinforced on the mar- 
gin or edges by riveted stilps, and braced in the middle by a raised 
panel. 

I Journal Bearing for OyllnderK ol Cliromatic Printing 
PreKseK. 
Eiie Gtiiffe, Paiis, Fiance.—This invention coufiytti in the adjust- 
ment of the engraved cylinders with reference to the presser roller, 
for the purpose of securing accurate registration of the different 
colors. The journal of the engraved cylinder is adjusted horizon- 
tally to the presser roller through a set screw, and is adjusted verti- 
tically by like means, the pivoted bearing of the journal preventinK" 
the change in its veitical adjustment from neccfjsitatingiiny change 
in its lateral adjustment, as the pressure of the set screw isaiway.s 
transmitted direct to the journal, whether the latter be U\ a nght 
line or othei'wise. A cushion i-enders the pressure of the cyhnder 
always elastic and unifonn. 

Improved Envelope. 
Thomas H. liomar, Spartiinbur:gh,S. C— This envelope is made with 
two folding sides, one of which is pasted down to narrow Haps after 
they are turned inward on a central portion, thus forming a pocket 
for the letter, leaving one of the end (laps ready to be turned over 
on one side, upon which is written or printed the name and address 
of the sender of the letter. When the envcUpe is rtitumed to the 
wi'iter,the addressed poilion with its (lap Jy t^'jiTi off, which still 
leaves a perfect envelope, havmgthe nameund address of the writei 
plainly written or printed on the outside. 

Improved Fare Bojt. 
Patrick J. Stoke3,New Yorkeity.— The opening and closing mechan- 
ism attached to the inner side of the fare box cover consists ofpicutis 
of sheet metal which are pivut<?d t« the cover, s?o that they may be 
turaed in oi-der to make holes in them cori-t'spond in position with 
the holes in the cover. A spring fastened to the ( -over has a hook 
at its end, which prevents the movement of the pieces until a wedge 
which is pivoted to the cover is pushed down to force the spring out- 
ward. This is done when the cover is closed down and placed in the 
case, so that catches will engage with and txxvn the pieces and open 
the aperture**. \\'hen the box is withdrawn, the pieces are turned 
in the opposite direction to close the apertuit'f:'. 

Improvedi Slldln;: Stem Valve. 
Jabez Stone, Waterford, N. Y., assignor to Geoixc W. Jiddy, miiik.- 
place.— Upon oneside of the upperpaitof th*; vulvci?tciii are formed 
rack teeth, into which mesh the teeth of u pinion. The shaft of the 
pinion works in bearings in a chamber which is formed upon the 
upper end of an arm, upon the lower end of which is formed a col- 
lar, which passes around a neck formed upon the upper part of a 
cap, just below the stuffing box. This eonsti'uction allows the stem 
chamber and collar to beturued fieoly in any direction to bring the 
handleattachedtothc shaft of the pinion into uny de.«<ired po.^ition 
to avoid obstructions, or to enable it to be conveniently rouehod by 
the engineer. 

Improved IMecktle Plate. 

Mailin Dreunan, Brooklyn, N, Y.— This is a Httlc frame having 
three vertical parallel looping holes, and one horizontal opening at 
right angles to and below the others, for fonning various bow?, 
knots, and ties of scails for neck wear. There are slot.s adapted for 
attaching the f lame to a belt, to be worn as a buckle, and it is pro- 
vided with a pin for fastening it to the dress. 

Improved Lamp 4'hlniiiey. 
Thomas W. Parker, Griggsville, 111.— I'^eh of the longitudinal 
halves of a glaas lamp chimney is provided with coiTcspondinguotehes 
In one of the adjaccntedge?. A Mpiingclamp having a lug is adapted 
to fit into said slots. Expansion of the chimuev from heat is thus 
peiTRitted, and yet its paits arc held flnnly tog-ether, and lengthwise 
movement of one on the other is prevented. 

Improved MaMbIng ProcesN for Bre%verle». 
John C. G. Hlipfel, New York city.— This is an improved mashing 
process for breweries, consisting in the aihnixture to the common 
bruised malt of a suitable quantity of (Inely ground and bolted malt, 
to be mashed therewith for the piirposc of impuiting a stronger 
malt taste in the beer produced, without interfering with the drtiw- 
ing-off of the worts from the mash tub. 

Improved ITIanufacture of Striping Bruslies. 
Tliomas J. Elder, Lanark, 111.— Thisinvention con.sists in making 
the handles of the brush of two pieces of wood, which clamp the 
hair, and are held together by means of glue. Wide pieces of thin 
wood are used with the grain runningin the same direction with the 
strands of hair, so that, when desired, the wide pieces maybe broken 
into a number of smaller sections, fonning brushes of less width 
adapted to the differentstyles of work. 

Improved Ore Roasting Fui*nace. 
Krnst Heiligendorfer, Belmont, Xev.— The ground oi-e is fed 
through a hopper into a heater, through which it is gradually trans- 
fen-ed by a screw, while a furnace is heating it. Having aiTived on 
a sieve, the ore is quickly spread over the surface thereof, so as to 
cause itri particle:? to be subdivided tn passing through the reticula- 
The particles thus pass down from the sieve in numerous lit- 
tle streams, so that the hot gases act i-eadily on all sides of each par- 
ticle. 

Improved Cutting Apparatus for Harvesters. 
Charles K. Myers, Peldn, 111.— An arm having a crosshead and 
bent end is secured to the undersideof the sickle bar. Italso passes 
through and works in a long notch in the upper side of the middle 
part of the finger bar. In the tumed-down rear part of this arm is 
formed a square hole to i^eocivethe head of another bar, by which 
the sickle bar is driven. The sides of the head of tbe driving bar 
areroundedoff,sothat the said head may fit snugly In the square 
mortise of the aim, at whatever angle the said driving rod may be. 
Improved Horse Hay Rake* 
Amos W. Coates, Alliance, 0.— This invention consists in pivoting 
a foot lever over a front-closed and rear-open box, so as to enable 
the usual toggles to be easily operated by the driver without stoop- 
ing or changing his position. This construction enables the opera- 
tor to run the teeth of the rake high or low, according to the even- 
ness orunevennesa of the ground in different parts of the same 
field. 
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Agricultural Implements, Farm Machinery ,Seed9, 
Fertlllzera. R. H. Allen & Co., 183 & 191 Water St..N.Y. 

Carving Machines Wanted— Those o f Philipp 
flau<:k 6: Andrew Metz^er, or any othcv make. Parties 
will plea-'^c send price list to I. N. ChoyniikI, San Fran- 
c-leco, Cal. 

For Small Boat Engines and Roilers, Wheels, &c., 
address VTUllam J. Sanderson, Syracuee, N . Y. 

Protect Your Houses— Champion Burglar Alarm 
Co.. No. 40 WestlHth St., New York. Send for circular. 

Agent*; Wanted for the Novelty Paper File. Sam- 

pl** so cent*!. Addreee Xovclty P. F., Boonton, N. J. 

Village Property on the Hudson, to exchange for 

Foundry and Machine Buelnesa. ,Vo agricultural works 
wanted. Addreea Cornish &Conpdon, 175 Broadway, X.Y. 

J. T. Strain, Hannllial Post,Monroe County, Ohio, 

wlshea to purchase a lathe for turning oars. 

" Hook-Keeplng SimpUfled." The whole system 
in a few pages. Cloth, 81. Hoards, 15 cents. Sent posU 
paid. D. B. Waggener& Co., 424WalnutSt., Philadelphia. 
Pa., Publishers " Waggener'sTrial-BalanceBook." 

Wanted, by Manufactory of Steam Engines and 
standard Articles, f 2y,*0». Address John. \Sffi Olive St., 
St. Louis, Mo. 

Second Hand Machinist's Tools for Sale, Cheap. 
D. Frlsble & Co., New Haven, Conn. 

Glass Stainer's Materials— Fluoric Add, Enamel 
Colors, Metallic Oxides, &c. L. Fcuchtwanger &. Co.. 
ISO Fulton Street. New York. 

Wanted— A Practical Machinist as Foreman of a 
Shop near Mew York, employing about twenty men. 
Mnst be thoroughly familiar with Steam Engines and 
Boilers, and a good draughtsman. Address R., ScientiAc 
American •fflce, with particulars of residence, age, ref er- 
rn<'eH, where last employed, salary expected. No atten- 
tion will be paid to (-ommunlcatlona that do not comply 
with atiove requirements. 

Hand Fire Engines, Lift and Force Pumps for flre 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N- v., I'. S. A. 

Millstone Dressing Diamond Machines— Simple, 
offective, economical and durable, giving universal satls- 
aetion. J. Dickinson, b4 Nassau St., New York. 

Metallic Pattern Lettei-s and Figures, to put on 
patteius of castings, all sizes. H. W.Knlglit.Seneen Falls, N. 

Artesian AVell Driller— Best of reference?, when 

rpQuired. Z. Hopkins, Fort Wayne, Ind. 

Partners Wanted— More working capital needed. 

Grounds, Shops, Tools, and Machinery, all In good work- 
ing order. A rare chance for parties desirous of engaging 
in the manufacturing business. Correspondence solicited. 
Address D. Whiting, Aahland, Ohio. 

Sheet Metal Drawing Presacs—For the best and 
cheapest, address The Baltlmorp Sheet Metal Machine 
Company, Baltimore, Md. 

Spinning Ring's of a Superior Quality— Whitins- 

rlile Spinning Ring Co., WhltlnsvlUe, Mass. Send for 
sample and price list. 

Mining, Wrecking, Pumping'. Drainage, or Irriga- 
ting Machinery, forsale or rent. See artvertlaemeot. An- 
(ircw.*** Patent, inside page. 

Faught's Patent Kound Braided Belting— The 
Best thing out— Manufactured only hy C. W. Amy, aoi & 
■.ifJS Cherry St., Philadelphia, Pa. Send for Circular. 

For Sale— One *'Cottrell & Babcock" Water 
Wheel Regulator. Also, one *' Harriaon's" 12ln. Porta- 
tahle Corn Mill— all tn good order— byT>. Ai'thur Brown 
& Co., FlshervUle, N. H. 

'* Fairy" Electric Engines, with battery com- 
plete, |6; without battery. |1. Electro-Magnetic Manu- 
facturing Co., 86 Broad St . -P .0 . Box 1801, New York. 

Price only S3.50.— The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co., 263 Broadway, New York. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send for Price List. Bailey, Farrell & Co., 
Pittsburgh, Pa. 

Pratt's Liquid Paint Dryer and White Japan sur- 
passes the English Patent Dryers and Brown Japan In 
color, quality, and price. Send for descriptive circular to 
A. W. Pratt & Co., 53 Fulton Street, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union IronMllls, Pittsburgh, Pa., for 
lithograph, &c. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 
gas. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, K. I. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frishle & Co., New Haven, Ct. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone -'.'0., Boston, Mass., for circular. 

Mechanical Expertin Patent Cases. T.D. Stetson, 
23 Murray St., New York. 

Forthe best Portable Engine In the world, address 
Baxter Steam Engine Co., 13 Park Place, New York . 

All Fruit^can Tools, Ferracute, Biidgeton, N. J. 

Hydraulic Presses and Jaclis, new and second 
hand. Lathes aud Machinery for Polishing and Buffing 
Metals. E. Lyon. 470 Grand Street. New York. 

Brown's Coalyard Quarry and Conti-actor's Appa- 
ratus for hoisting and conveying materials by iron cable. 
W. D. Andrews & Bro., 4i4 "Water St., New York, 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A, Davla, Lowell, 
Mass. 

The "Scientific American" OflSce, New York, Is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers, signals are sent 
to persons In the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Worka for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send f orf ree Illustrated Catalogue. 

Temples and Oilcans. Dr-aper, Hopedale, Mass. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
St Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Peck's Patent Drop Press. For circulaj^, address 
Milo, Peck & Co., New Haven, Conn. 

Portable Engines, new and rebuilt 2d hand, a 
specialty. Engines, Boilers, Pumps, andMachinist'sTools. 
I. H. Sheamian. 45 Cortlandt St., New York, 

Engines and Boilers a Specialty— 1st class: new 

patterns; late patents; reduced pj-lcea. Plain and Cutoff 
Hor'l and Vert'l Engines; Hoisting Engines; the celebra- 
ted Ames' Portable Engines; Boilers of all kinds; Climax 
Turbine; and tbe best Saw Millln the market. Large 
stock always on hand. Hampson, Whltehlll & Co,, ^ 
Cortlandt St., New York. Worka at Newburgh, N. Y. 



Buy Boult's Paneling, MouldiDg,aDd Dove-tailing 
Machine. Send for circular and sample of work. B, C. 
Mach'y Co., Battle Creek, Mich.. Box 227. 

Small Tools and Gear Wheels for Models. List 
frpe. Goodnow & WlffhCman, 23 Cornhlll, Boston, Mass. 




E. will find details of the process of trans- 
ferring engravings to glass on p. 298, vol. 31.— J. R. 
M. will find a rule for calculating speeds of pulleys 
on pp. 28, 73, vol. 25.— L. K. Y. can make a copper 
dip by the process described on p. 90, vol. 31.— G. 
H. B. will find formulce for calculating the horse 
power of an engine on p. Ifi, vol. 29, and p. 54, vol. 
30. For a process for making ether, see p. 34, vol. 
31.— T. F. S. can calculate the supply of water 
through his pipes at any given head by the formu- 
lae given on p. 48, vol. 39.—A. M. can refine rosin oil 
by the process given on p. 266, vol. 31,— C. H. F. can 
remove inkstains from woolen fabrics by themeth- 
od described on p. 13H, vol. 29.— A. S. T. can temper 
tools for cutting granite by the process given on 
p. 202, vol.31.— W. H. will find a good recipe for mu- 
cilage on p. 202, vol. 31.— A. M.and H.A. do not send 
sufficient data.— G. H., J. F. S., and many others 
should refer to p. 48, vol. 29, as to friction of water 
In pipes.— C. F. S. will tind directions for making 
rubber stamps on p. 156, vol. 31.— G. D. F. will find 
a method of softening paint brushes on p. 75, vol. 
28. The manufacture of plaster of Paris from 
gypsum is described on p. 399, vol. 29.— C. A. S. will 
find the details of engineers' pay in the navy on p. 
394, vol.31.— J. W. will find how to ascertain the ra- 
dius of an arc, when choi*d and hight are known, 
by var>-ing the formula given on p. 139, vol. 31.— 
C. A. H. will find directions for making molds for 
small castings on p. 2»J(i, vol. 24.— J. B. can ascertain 
the lifting power of hydrogen by referringto p. 74, 
vol. 31, and can calculate accordingly for other gas- 
es.— G. F. L. will Ilnd the recipe for a hair stimu- 
lant on p. 303, vol.31. 

(1) C, C. 8. asks: \\'^liich has the most 
strength, a 94 inchbar of Iron with a % Inch hole 
in it, or a solid bar of % Inch iron? A. The solid 
bar. 

(2) G. H. B. asks: 1. Are cannon ever 
molded of wrought iron, so as to i*etain their mal- 
leability? A. No. 2. Is wrought iron everrijn in- 
to molds? A. No. 

(3) V. 1j. W. asks; If an engine will do 
less work with 40 lbs. of steam, will it be better to 
carry just 40 lbs., or would It be better to let it go 
up to about "lO or 55 lbs.,In order to have dry steam? 
A. If the steam of a higher pressure is wire-drawn 
down to 40 lbs.. It Is better to carry only the Intter 
pressure ; but in an engine with an automatic cut- 
off, the higher pressunj would be the best. 

(4) E. C. H. asks: What becomes of the 
exhaust steam when an engine running at full 
speed is rever-sed? Does not the engine pump air 
into the boiler? A. No. 

Is it at all probable that, during the great conflS/- 
gratlon of Chicago, providing the wind was favoi- 
able, that the smoke or scent of flre would be ob- 
served in the vicinity of Philadelphia? A. No. 

Is the 1,000 foot tower all a hoax, or is to be erect- 
ed for the Centennial ? A. Address the designers. 

What kind of Joint should be used to close the 
blow-off port of a boiler by a cap, so to make the 
most serviceable and reliable joint? A. Itlssuffi- 
cientto screw on the cap. 

(5) Z. says: I read in Ganot's " Physica," p. 
390, that "aa a gaa Is Increased ^3^ of Its volume 
for each degree C, It follows that at a temperature 
of 273* C. the >'olume of any gas, measured at zero. 
Is doubled. In like manner, if the temperature of 
a given volume at zero werelowered through 273", 
the contraction would be equal to the volume,that 
is, the volume would not exist." It appears to me 
that, if the volume Is doubled for every 273* of 
heat, it would be reduced one half for the same 
number of degrees of cold. Therefore at — 2V3' the 
volume would be H of what It would be measured 
at zero. At -273^X2 It would be about }i; at -273* 
X3 it would be H. If this be correct, there appears 
to be no more reason for placing the zero of tem- 
pei-ature at -273" C. than at any other point in the 
scale. A. If the gas Is heated P C.,itsvolume is in- 
creased Y^j- Similarly if it Is cooled 1*, its volume 
is decreased ^^3; if cooled 2", the volume Is <ie- 
creaseds^ia, andsoon;s>o that on being cooled 273", 
the volume is decreased |2^. 

(6) C. F. 0. Jr. says: A boiler whose dimen- 
sions are 9 feet long and 2 feet 6 inches diameter, 
with a steam dome 30 inches In diameter and 24 
inches high, the shell being -^^ Inch thick, and the 
heads ^ inch thick: made of the very best C. H. 
No.l Pennsylvania Iron (except the sheets at the 
bottom half of the boiler and the back head, which 
are of Eureka or Sllgo flre-box iron) is to be used 
for supplying a steam heating apparatus with 
steam at20 lbs. pressure. It Is to be tested to a hy- 
drostatic pressure of 50 lbs. to tbe square inch. Is 
not this high pressure injurious, and will It not 
weaken the boiler materially? A. If tbe test is 
properly performed, by filling theboller with wa^ 
terand heating It, we do not think that any mate- 
rial Injury will result. 

(7) M. H. K. asks: What is the simplest 
mechanism which I can use to turn aligbtma- 
chine, very rapidly if possible, using an air pressure 
from a fan? I would like to have the air enter at 
the center and discharge at circumference of tbe 
motor. A. Something on the plan of tbe Barker 
mill would no doubt serve the purpose. 

(8) G. C. P. Jr. asks : What is the cause of 
the thumping noise In engines? A. Probably wa- 
ter in the cylinder and pipe. 

(9) W. S. S. says: 1. I vi'ant to make a cyl- 
inder casting with porta about -^ Inch wide. 
What can I make the cores of so that I can clean 
the ports out easily ? A. Of baked clay and sand. 



2. Would it do to make the patterns as for large 
cylinders? A. Yes. 3. Would ports ^5 inch by U^ 
inches be large enough for a cylinder IJ^ inches by 
3 Inches ? A. Yes. 

(10) C. S. asks : I want to use 2 horse pow- 
er; could I not get It from a 10 hoi-se engine as 
cheaply afl I could from a 2 hoi-se engine? A. In 
some cases, the large engine might berun as econ- 
omically as the small one, but In general, no. 

What pay do locomotive engineers andtfremen 
get? A. Englneei-s from $8% to $100 a month, fire- 
men from $40 to 860. 

How is acid made out of wood, for setting the 
colors In cloth? A. It may be prepared by treat- 
ing: nutgalls with ether. 

(11) G B. asks: Does it make any differ- 
ence as to the safety of a bridge whether a train is 
run over It at the usual or at reduced speed ? A. It 
is safer to cross the bridge at a reduced rate of 
speed. 

(12) C. B. W. asks: 1. What is meant by a 
sniffing valve? A. A blow-through valveattached 
to an engine for the purpose of expelling the air. 
2. What is an equilibrium valve? A. It Is a valve 
which can be moved without being affected by the 
pressure of the steam. S.What ia a gridiron valve? 
A. A cutrOffslide valve with sevei'al ports. 4. What 
is multiple gearing? A. A train of gear wheels. 

(13) R. O. B. asks : Is the odontograpli ap- 
plicable to internal epicycloids as well as to all 
otherf orms ? I have tried In vain to adaptlt to the 
above-named gearing; and if It can be applied to 
wheels gearing internally, I want the process and 
also the radii of a pair of wheels so gearing, so as 
to occupy a space 34x16 inches and IJ^ pitch. A. 
The odontograph can be used as you suggest. You 
will find an explanation of the method and a \'ery 
good summary of the rules for proportioning wheels 
In the article on gearing In Appleton's *' Diction- 
ary." 

(14) G. S.asks : How much will a brass tube 
expand in length when heated from the temper- 
ature of cold water (as It comes from hydrants) to 
that of boiling hot water, the tube being IH Inches 
In diameter and the bore 1 inch, and the tube being 
1 foot long? How long a tube would be required 
to expand H inch In length? A. It will expand 
about TTTinur of its original length. From this you 
can readily calculate the requisite length. 2. What 
hard metal expands most, and how long a tube of 
that metal expands H inch In length ? A. Zinc ex- 
pands ToVno °^ *^^ original length. 

(15) C. F. asks: Is there a rule by which I 
can ascertain the power exerted by a pump, say 
with three plungers of % inch diameterand 4 inch- 
es stroke, driven at the rate of 50 strokes per min- 
ute by a ti inch belt? A. It must be detennlned by 
experiment. 

(16) C. N. says: 1. lam making an engine, 
to run a jeweler's lathe, of 1 inch bore and IJ^ inch- 
es stroke. Will such a cylinder be larg'e enough, 
and will j^^ inch be enough cushion? A. The di- 
mensions will answer very well. 2. At what point 
should steam be eut off? A. Three fourths of the 
stroke. 

(17) X. A. J. asks : How can I ascertain the 
number of acres in a triangular piece of land? 
My method is to add the three sides together and 
take half then sum. From this take the three sides 
severally, and multiply the half sum and the seve- 
ral i"emaindei"8 together and extract the square 
root of the product. Am I right? A. This meth- 
od Is correct. 

(18) A. G. C. asks: In a plain slide valve 
engine, is it better to have an extra large steam 
chest? A. No. 

(19) H. M. asks; What is the weight of 1 
cubic inch lead, wrought iron, and cast Iron, re- 
spectively? A. Average: Lead 0-410 lb., wrought 
iron 0-282 lb., cast Iron 0-2dl lb. 

Can you give me a rule for finding the side of an 
inscribed hexagon, also of an Inscribed octagon? 
A. Side of hexagon— radius of circumscribing cir- 
cle. Side of octagon-0*7654Xradius. 

What is meant by squaring the circle? A. Find- 
ing a square of the same area. 

What is meant by the pitch of a propeller? A. 
See p. 240, vol.31. 

(20) H. H. asks: In what does indicated 
horee power of an engine differ from horse power? 
A. Indicated horse power is that due to the press- 
ure of the steam, and includes the power required 
to overcome the friction of the engine. Effective 
hoi-se power is the power available for useful work 
after dedncting that consumed by prejudicial re- 
sistances. 

(SI) A. S. P. asks : 1. Does compressed air 
press equally In all directions ? A. Yes. 2. What 
Is the pressure per square Inch of 1, 2, and 3 atmo- 
spheres respectively 1 A. 

1 atmosphere, average, 14U85 lbs. per square inch. 

2 " " 2ft'370 " " " " 

3 " " 43'a'i5 ** " " " 
What Is the weight of a cubic footof water? A. 

A cubic footof distilled water of maximum dens- 
ity weighs 62-42,5 lbs. 

(22) M. E. H. says: I have kept a gun in 
such good order that I have worn all the vamlsh 
off. It is now so bright that, when the sun shines 
on it, Itlsalmostimpossible to shoot well with It. 
How can Irevamishlt? A. Try chloride of anti- 
mony, mixed with olive oil, heating the gun barrel 
slightly. 

(23) G. & Co. ask : What is the rule for 
gaging casks ? A. The rule varies considerably, 
according to the kind of cask. You will find a 
good summary of rules and method?* In Haswell's 
** Mensuration." A general method is to ascertain 
the mean diameter by a number of measurements 
taken at close Intervals, and then treat the cask as 
if it were a cylinder with this (mean) diameter. 

(24) H. M. says: 1. Are half inch oak 
boards thick enough for the planking of a boat 20 



feet long? A. Tes. 2. Would screws do in place 
of rivets, provided I countersink the head and put- 
tythem over ? A. No. 3. Would an engine with a 
cylinder of 3 inches bore and G inches stroke, under 
50 lbs. pressure of steam, be large enough to run 
thesaldboat? A. Yes. 4. What power would the 
above sized engine, running 3t0 revolutions per 
minute, give? A. Between 1^ and 2 horse power. 
5. What sized screw would it take to run the above 
boat ? A. One of 2 feet diameter and 3 feet pitch. 

(25) G. E. P. asks: Who was Euclid? A. 
A celebrated geometer, who lived In Alexandria, 
about 300 B. C. 

(26) W. M. W. asks: 1. Is the coating oJi 
enclosed pills all sugar? A. It is principally sugar. 
2. What ismixed with sugar for coating pill s ? A. 
M. Garot recommends 10 parts gum tragacanth 
and 2 parts water. This Is screened through fine 
linen, and mixed with 20 parts of sugar of milk. It 
Is spread outln thin layera, and, when dry, pulver- 
ized. The pill Is first dipped in water and then 
powdered over with the above compound. Pure 
gelatin is sometimes used for this purpose, also 
mixtures of gnm, sugar, and starch. M. Calloud 
gIvesthefollowIngrecipe,andthemixture is claimed 
by him to be less hydroscopic than any of the 
foregoing : Boll togetherl partflaxseed,3 parts white 
sugar, and water sufficient to make a thick mu- 
cilage. Evaporate to dryness, pulverize, and dip the 
pill In on the point of a pin, to which is to be given 
a rotary motion. 

(27) S. A. asks: Can a person be cured who 
is suffering from trichinae? A. Yes, If discovered 
In proper time, that Is, before the trichlnffi have 
passed from the alimentary canal. 2. What are the 
symptoms? A. The symptoms are diarrhoea and 
abdominal pains, followed by muscular pains. 
''These symptoms occur within a few days after 
the ingestion of trichlnous meat, that is, as soon as 
the young worms have been produced and become 
developed sulBciently to begin to migmte towards 
the muscles. It is not difficult to understand that 
the aggregated punctures of the mucous mem- 
brane by these parasites should occasion notable 
disturbance, when it is considered that the trichina 
which have been found to be contained In half a 
pound of meat may be sufficient to Rive birth In a 
few days to a brood numbering 30,000,000. It is 
stated that peritonitis may be produced by the pas- 
sage of worms into the peritoneal cavity. The sec- 
ondary symptoms relate to the muscles. Pains re- 
sembling those of muscular rheumatism are occa- 
sioned by the entrance of the triehinse in the 
muscles. Certain of the muscles become contract- 
ed, in some cases, and their extension occasions 
great suffering. Constitutional disturbance, more 
or less marked, accompanies both the pilmary and 
secondary symptoms. The genei"al symptoms are 
not unlike those of typhoid fever, for which the 
diseasels liable to be mistaken. Oedema of the 
face or lowerextremlties Is aptto occur, and some- 
times anasarca. Sweating is generally prominent 
as a symptom. Death takes place in a certain pro- 
portion of cases, after a protracted period of suf- 
fering and exhaustion, being often preceded bj- 
coma. The danger^cceteriinMribnti, Is proportionate 
to the abundance of trichinEe generated within ihe 
alimentary canal. If the number be not sufficient 
to cause death from the amount of local and con- 
stitutional disturbance which they occasion, recov- 
ery takes place very slowly, the illness lasting for 
several weeks or months. The ti-ichinse become 
encapsulated In the muscles, thereafter remaining 
quiescent, leaving the muscles more or less im- 
paired. An accumulation of a lai-ger number of 
cases than Is at present practicable is neceeeary tp 
furnish data for a complete clinical history of the 
disease, and for detennlning the relative propor- 
tion of deaths and recoveries." 3. Do not trichinae 
sometimes infest fowls? A. We do not remember 
such an occurrence. 4. How long can a person live 
with them In his body? A. That depends upon 
the constitution. 5. Can the disease be taken any 
way but through the stomach? A Not that we are 
aware of. 

(28) G. R. L. C. asks: 1. What kind of a 
curve is the tractrlx? A. A traetrix is a transcen- 
dental curve In which the distance between every 
point of tangency and a fixed line, measured on 
the tangent, is the same. 2. Is there an equation 
forthe traetrix? A. If x and y are rectangular co- 
ordinates, and h the constant, the equation,ref erred 

to the center, is .T^/iXlog./^ltl^L^\ -V'?i2_y2 

(29) S. and D. ask : Were potatoes first found 
In Ireland or America? A. The common potato Is 
anativeof America, and was Introduced Into Eu- 
rope by Sir Walter Raleigh. 

(30) R. J. K. asks: I wish to prevent pin? 
logs from fouling the water in wells. Has burning 
or charring ever been tried for such ajjurposev 
A. Yes. The plan Is frequently used, and is often 
efficaceous. 

(31) H. W. J. says: I have the following 
Idea for a planer: On the sides of the lathe bed are 
bolted two anns, with a cross piece at the top, to 
which is attached the slide rest in a vertical (as 
compared with its usual) position, with the upper 
slide reversed; then a bed is made which moves on 
the lathe bed and is operated by a toggle ann con- 
nected at one end with the lower part of the head 
stock, the other end being connected with the tra- 
versing planer bed. Will this succeed? A. It will 
work very well. There Is a somewhat similar 
planer in the market, which can be attached to a 
vise. 

1. I wish to build a model engine of 2 inches 
stroke and 1 inch diameter. How would a boiler 1 
foot high by 10 inches diameter, withl tube 3 inch- 
es In diameter, answer? A. The boiler Is rather too 
small. 2. Of what thickness of metal should the 
boiler (of iron or copper) be? A. Make it H of an 
inch thick. 

What is the plane line of a governor? A. The 
line joining the centei-s of the balls. 

What books can you recommend On turning? A. 
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chanlam and Construction." 



and Knight's " M e- 



(32) N. N. B. asks; Does the north pole rise 
and the south pole sink from December 31 to June 
21 (thus giving us the seasons), and ufce veraa from 
June21 to Deeember21? Cannot It be properly 
said thatthe earth has three motions, namely. Its 
diurnal rotation, its annual revolution, and Its po- 
lar inclination? A. The earth's equator Is always 
inclined 23° 17' to the plane of Its path round the 
sun. To illustrate this, make two balls of wood or 
cork representing earth and sun. Put a wire axis 
through the earth at an angle of SSJ-j" into the pivot 
of a hanging weight, fastened to a stick which turns 
In a vertical plane around the sun. The action of 
gravity will then keep the cork earth's axis contin- 
ually pointing In the same direction. 

(33) F. G. S, asks : How can I make a white 
paint that cannot be softened by alcohol V A. Mli 
any powdered white pigment with water glass. 

Is there an optical Instrument In use by which I 
can measure distances at a glance ? A. Take a spy 
glass, a wooden rod, and a fat spider. Toss the 
spider from hand to hand to make him spin. Wind 
the thread spirally on a forked stick or wire. Gum 
two parallel spider lines on a ring of metal or card 
board, andplace this rfog in the focus of the tei^ 
reatrlal eyepiece. Mark the space included be- 
tween the spider lines on the rod, 100 feet distant. 
Then as the space on rod Included between the 
spider lines at 100 feet is to the space included at 
an unknown distance, so Is lOOfeet to the distance 
required. Simpler methods are described in Win- 
gate's " Manual of Rifle Practice." 

(34) A. F. — The sun's amplitude at summer 
solstice depends upon the obliquity of the ecliptic, 
and not upon his distance, as you suppose. 

(35 ) A. S. asks; Is there any means by 
which I can render canvas or heavy muslin air- 
tight, so as to make a pair of bellows ? A. Yes. 
See p. 379, vol. 30. In the end, leather would be 
much the cheapest. 

(36) J. F. and others ask, in reference to S. 
E.S.'squery asto where he would arrive If he took 
a northeasterly course : Will you please explain 
how a man would arrive at the pole by traveling 
this course? It Is our opinion that he would not, 
but would travel In a spiral direction, approaching 
nearer and nearer, kut never reaching the pole. A. 
S. E. S. would come nearer to thepolethanany of 
the north pole expeditions, because If he kept sail- 
ing he would be nearer than any conceivable dis- 
tance; and unless we suppose his ship to be an in- 
conceivably small one, some part of it would even- 
tually reach the pole. 

(37) P. M. C. — The moon's axis, during the 
eclipse, was very much inclined to the horlzon,the 
latter being Inclined to the equator, besides the 
inclination caused by the obliquity of the ecliptic 
and the Inclination of the moon's orbit. These 
three causes, with the moon's motion from west to 
east, account for all correct observations. 

(33) F. A. W. says, in reply to S. C. H.,who 
asks as to the philosophical reason that a circular 
saw cuts better at a certain speed than It does If 
run faster : Circular saws of over *0 or 50 Inches 
In diameterare or should be hammered to run at a 
certain speed. This Is more important when the 
S(>eed Is as high as from 700 or 900 revolutions per 
minute. If a saw Is so hammered as to do good 
work at 300 or 400 revolutions per minute, It will 
not do as good work at 900, for the reason that the 
high speed expands the outside or rim, causmg It 
to dish, o r " flop a ••und," as sawyers sometimes ex- 
press It. In such cases, and when It Is Inconveni- 
ent to reduce the speed. It will be necessary to 
guide the saw out of the log so as to cause the cen- 
tral part to rub against the log enough to heat It 
slightly, thus expanding the portion that needs 
hammering. An expert sawyer can In this way 
manaire indifferently well, though at an expense of 
considerably more power. A large8aw,to run well 
at high speed, should be hammered in the center 
part until It Is slightly dishing, or, as it is variously 
expressed, " loose at the eye," or" rim-bound." It 
may be loose at the eye when It is the reverae of 
rim-bound, namely, too open at the rim, which is 
the most frequent trouble with suchsaws, and they 
all become so eventually from use, and then they 
should be re-hammered. I would not advise any 
one that has not had previous experience to under- 
tAke to hammer one, for the operation Is a very 
delicate one, and requires considerable skill. A. 
We have known of several cases in which large 
saws seemed to do equally well under considerable 
changes of velocity, and we ima«rine that saws are 
quite as often run at different speeds as at those 
recommended by the makei-s. Within limits, how- 
ever, our correspondent's views are quite correct. 

MlNERAl.8, ETC. — Specimens have been re. 
ceived from the following correspondents.and 
examined, with the results stated ; 

A. J. R.— It is Impossible to say whether a stone 
is lithographic, or suitable for printing from, from 
a small fragment.— H. C. T.— We have examined 
your queer specimen, but must request, before an- 
swering your questions, to know whether It is a 
manufactured or a natural product. How and 
where was it found? Is it genuine? If natural, 
has anything been done to alter it ?— J. H. A.— The 
specimens contain iron pyrites in quartz.— We have 
received two specimens In an envelope, without 
any letter. No. 1 is magnetic pyrites or pyrrhotlne, 
containing 40 per cent of sulphur and 00 per cent 
of Iron. No. 8 is a mixture of small scales of black 
mica, carbonate of lime, and a rock composed of 
ailex, ironf and magnesia. 

J. C, C. asks : If it is high water at tlie Bat- 
tery, New York city, at noon, how high will the 
tide be at Albany ?— A. B. asks: What is the source 
of the disagreeable odor of corduroy, when that 
fabric tjecomes wet from any cause ?— J. H. M. 
aakB : How Is theoUflnlshput uponmeiodeons and 
sewing machines, and what kind of oil Is used? 



comnnncATioKS beceiyss. 

The Editor of the SciEHTiric Ambwoan ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On the Crystallization ol Carbon. Ily C. T. 

On Hydrophobia. By C. R. 

On a Suicidal Scorpion. By J. B. T, 

On the National Currency. By . 

On FfTilts and Electricity. By N. B. 

On a Withdrawn Charge. By C. G. F. 

On Gas Machines. By W. H. E. 

On Smoke Consumption. By O. F. M. 
Also enquiries and answers from the following: 

S.-L. W.-J. B.-M.^H. V. Jl.-T. A. J. -A J. X- 

«'. H. X.-H. T.-J. T. N, 

HINTS TO C0RKESP0NDKNT8. I 

Correspondents whose Inquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, f orgood reasons, the Editorde- 
clinesthem. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of Inventions, asaigttm ents, etc., will not be 
published here. All such questions, when Initials 
only are given, are thrown into the waste basket, as 
It would fill half of our paper to pnnt them all ; 
but we generally take pleasure In answering briefly 
by mall. If the writer's address Is given. 

Hundreds of enquiries analogous to the following 
aresent: "Who sells thebestgardeuseeds? Where 
can tobacco paper for fumigating greenhouses be 
obtained? Are there any agencies for Imported 
raw silk In New York city? Who publishes the 
beat work on electroplating? Whese book on me- 
chanical drawing is considered the best?" All 
such pereonal enquiries are printed, as will be 
observed. In the column of "Business and Person- 
al," which is specially set apart for that purpose , 
subject to the chaise mentioned at the head of 
that column. Almost any desired Information can 
In this way be expeditiously obtained. 
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INDEX OF rNVENTIONS 

Foa WHICH 

Letters Patent of the trnlted States urere 
Cranted In tlie Week endlne 

December 22, 1874, 

AND EACH BEARING THAT DATE. 

IThose marked <r) are relBsued patents.] 



AikaUeB, putting upcauBtle. A. K, Lee 158,094 

AlkalteB, restoring apent, A. S. Lyman 157,919 

Auger, C. F.King 158,090 

Auger.eartb, A. S. Ballard (r) 6,189 

Auger, earth, J. B. Christian 158,032 

Auger hoUt, earth, W. H. Heach ,.„. 158,016 

Bagflller, J. Cllne 157,986 

Bale tie, J. N. Smith 157,910 

Bale tie, cotton, R. M. Taylor 158,145 

Bath apparatus,medlcated,J.J.L. & P.A.Br^mond 158.022 

Bee hive, M. Davis 158,045 

Bell ringer, automatic, T. M. Brlntnall 157,905 

Bellows, M. Doyle 157,910 

Belting, making rubber, T. J. Mayall 157,921 

Beverage or summer drluk, C. Neumann 157,924 

Blllftle, E. J. Smith 157,938 

Birdcage, J. Mazheimer 157,996 

Blacking, harness liquid, J. A . Sef ton 157,986 

Bllndstop, F. G. Boggs 157,968 

Boiler Incrustation compound, J. J. Lavo 157,917 

Boiler gusset connection, J. T. Connelly 158, Oir? 

Boiler watergage, C. C. Redmond.. .,.,. 158.002 

Bolt or rod cutter, A . W . Gray 157,990 

Bolts, machine for heading, A. Alexander 157,911 

Bookcloth, cutting, J. W, Jones 157,964 

Bookswlth metal, stitching, E. D. Averell 158,013 

Boot and shoe, J. Lanham 158,093 

Boot heel, L. W. Buxton 157,965 

Boot uppers and soles, uniting, McKay & Fairfield 158,107 

Bottle cleaner, J. R. Smith 158,141 

Bran duster, J. T. McNally (r) 6,188 

Brush, tooth, M. A. R. Lowd 158,099 

Buckle, M , c . Swift 157,»13 

Burner, Argand gas, S. G. Dare 158,044 

Burnishing machine, N. F. Mathewson 157,967 

Butterworker, J., A. J., & J. E. LIndbeck 153,097 

Butterworker, A. Whitaker 158,159 

Cauholder, preserve, J. H. Wloslow 158,161 

Can seaming machine, J . H . Perkins 158,119 

Caraxles, cooling, W. E. TInney 158,151 

Car coupling, N. H. Beal 158,017 

Car coupling, L. C. Eaton 158,053 

Carcoupllng,E.K. Gilford 158,069 

Carcoupling, W. H. Gruver 158,064 

Car coupling, H. Luther 158,100 

Carcoupling, C. E. McCortiilck 157,999 

Carcoupling, J. W. Melkle 158,106 

Carcoupling, C. Surplice 158,144 

Carcoupling, J. H. Wlehl 157,980 

Car gear, railway, O. McC. Chamberlain 158,0111 

Car ventilator, F, N. Clark 159,034 

Car wheel, lubricating, S. 4S. L.Hall 158,067 

Car wheel oil box, Callahan A. Gallagher 157, 9*7 

Cars, lifting mllroad, B. K Phelps 158,118 

Carding machine teeth, L. M. Plchard 157,825 

Carriage, child's, H. J. SlilU 157,977 

Cartridge case, B. B. Hotchklas 197,916 

Caster stand, H . Scliade I57.936 

Casting, pattern for, S. Reynolds 158,127 

Cesspool, H. W. Atwater 157,967 

Chair, reclining, E. Collins {D 6,180 

Chuck, W. F. Toothaker 158,007 

Chum dasher, R. M. Case .,.,. 158,029 

Cigar box, C. A. Slecke 158,137 

Cigars, aging, J. L. Boone ,.... 158,041 

Clasp orbuckle, belt, B.!"". Pike .,..,.,, 157,926 

Clevis, G. Sbelton 157,976 

Clevis, L. E. Smith 158,140 

Clock movement, R. Hitchcock 158,084 

Cloth measure, H. Carlon 158,(127 

Clotlies washer, E. Crowell 158,039 

Coalmining machine, G. M. Read 158,125 

Cofin handle, D. Leonard 158,096 

Collar, fur, A. D. Levy 157,966 

Column, iron, J. M. Cornell 157,908 

Compounds, antl-corroslve, A. K. Lee 158,095 

Cop tubes, making, J. F, Wilkinson ls7,fi6S 

Corn busker, D. Babbit 157,982 



Cradle and crib, W. A. Weant 157,919 

Culinary vessel, J. H. & N. Weare 158,155 

Cultivator and seeder, M. Green 158,062 

Curry comb, M. Sweet 157,942 

Digger, potato, H. D. Herrlngton 157,991 

Distilling spirits, K. C. Brooks 158,024 

Dress elevator, A. B. Smith (r) 6,154 

Drill, steam roek. j. C. GIthens 158,0(0 

Drill, portable rock, T. E. Mendenhall 157,969 

Drill, rock, E. S. Winchester 158,«19 

Drill, well, Morgan 4. Kelly 158,113 

Electrotype mold, S. P. Knight 157,965 

Engine, automatic pumping. H. S. Mailm 158,105 

Engine, rotary, A. C, Gallahue... 158.058 

Engine, self-propelling, N. S. Bean 157,904 

Engine elide val\-e, steam, R. Goss 158,061 

Engine spark extinguisher. Smith* Helmkee 158,006 

Fabrics, creasing, J. Shepard 158,135 

Feathers, shading, O. M . Richmond 15S, 128 

Fence, Iron, De\'oe & Walker 158,047 

Filter, Hanck i Voegele 158,*I6 . 

Fire arm, magazine, Sheckler& Gregory 158, M>1 i 

Fire escape, J. B. Gathrlght 157,912 

Fire escape. Strong & Peterson 157,978 I 

Gsseller.drop light, F. C, Hamilton 158,068 1 

Gate, farm, L. i J. C. Merrill 158,109 | 

Gearing, shifting, M, Kolp 158,092 

Generator, steam, A. L. Bogart l3B,019 | 

Girder and column, J. Manes 157,930 

Glove, E. B. Whitney 158,00s 

Grain header, D. T. Glllls 157 961 

Graining, transfer sheet for, F. W. LIttell 158 098 

Hame tug, J. w. Denton 158,016 

Hammer, bush, H. H. Harvey 158,074 

Harness liquid blacking, J . A . Sef ton 157,936 

Harness sad die Joint stay, W. Etgabroadt 157,911 

Harrow, D. T. Glllls 157,960 

Harrow and planter, W. J. Covington 158,010 

Harvester fingerbar, R . Dutton 158,0:',! 

Harvester platform, S. Luce 157,918 

Harvesting machine, J. F. Selberllng 157,937 

Hatbodles, stretching, E. Hechler 158,0i9 

Hatflnlehlng machine, J. W. Corey 158,038 

Hay loader, C. W. Winiams 157,954 

Heater, steam, W. H. Shock 158,13« 

Heating apparatus, G.H.Perkins 158,117 

Hogcatcbing Implement, StaRord & Sherman 158,142 

Hog ring blank, J. J. Hutson (t) 6,1») 

Hoop dressing machine, P. Flanders 157,959 

Horse power, J. G. Taylor 158,146 

Horsepower, endless chain, D. S. Heebner et at. ■ 158,078 

Inkstand, S.Hall , 158,066 

Iron bars, etc., straightening, J . S . Seaman 158,133 

Key fastener, S. T. Proudman ,., . 158,121 

Kiln, progressive, F. E. Hoffman 158,085 

Knife sharpener, J. B. Bollngcr 158,020 

Knife, shoe, M. A. Tyler 157,918 

Knife, table.A. Grimm 158.1)63 

Knife, table, J. O, Ely (r) 6,182 

Lamp, R. Marsh 158,103 

Lamp Ughter.head, S. M. Davies (r) 6,181 

Lamp wlcklng, E. Walte 157,919 

Lantern chimney, Richards & Bohonan 157,928 

Lantern, street, J. M. Bruce 157,906 

Latch, locking, H. Rogers 158,13(1 

Leadintobars.forming molten, W. A. L. Kirk 157,9»t 

Lead, cutting and slitting, W. A. L. Kirk 157,993 

Leather dressing machine, O.C. Smith 157,939 

Life preserver, A. Schuster 158,132 

Lime and cement, hardening, F. W. Colby 158,036 

Links, forming and welding, A. Alexander 158,010 

Lock for furniture, etc., H. willard 158,160 

Locomotlveand car,H. Handyslde 158,070 

Locomotive watering pipe. Dodge & Palmer 158,049 

Loom, Crooipton & Wyman 157,909 

Lubricator, Hoffmann & Belslnger 157.992 

Map drawer and exhlblter. J. A. Knigbt... ., 157,996 

Mat wooden, W. Groat (r) 6,186 

Mill, grape, W. McLucas I5;,923 

Mop head, C. B. t J. J. Clark 158,133 

Motion, converting, Tlsdale & Allen 157,946 

Motion, transmitting, G. H. Clin. 158.035 

Mower, lawn, L. J. Youngs 158,162 

Nutlock washer. G. C. Thomas 158,149 

Ore wasber, W. B. Frue 158.(e7 

Organ treadle. W. Murphy 15e,00» 

Oven, baking, J. M. Case... .,.,, _ ., 155,028 

Oyster refrigerator. J. C. Jones 158,089 

Padlock, etc., D. K. Miller 158,111 

Paper barrel machine, c. V. Mottram 157,^70 

Paper box, E. D. F. shelton 158,184 

Paper, compound for gluing, C. E. Sawyer 157,934 

Paper barrel head. C. V. Mottram 157.971 

Paper prints, transferring, E. Velthen 158,154 

Pawlandratchet, E. M. Krum 157,9»7 

Pegging machine, E. P. Richardson 157,9"29 

Photographic picture bolder, A. Thomas . 157,945 

Photometer, electrical, W. W. Goodwin 157,962 

Picture exhibitor. S. Guerrln 158,065 

Pin, safety, L. E. Andrews 157,981 

Pipe coupling, G. Weetlnghouee. Jr 157,951 

Plant shelves, hanger for, W. HIggs 158,062 

Planter, hand corn, G. W. Robinson 157,129 

Plow,T. Canty 157,026 

Plow , gang, R. Hance 158,169 

Plow, wheel, W. Dickie 157, M8 

Plug, tamping, G. A. KclchGrt, Jr 158,126 

Printer's quoin, W . Quail 158,001 

Printing, photo.mechanlcal, J. Albert (r) 6,ls8 

Propeller, vibrating, C. P. Macowltzky 158,101 

Propeller, vibrating, C. Theobald 158,148 

Pump, force, J. C. and S. Chambers 158,030 

Pump, submerged rotary, T. C. Workman 157,956 

Pumpvalve, R. J. Gonld 157,968 

I'umps, valvef or chain. B. G. H, Hathaway 158.^5 

Purlfter, middlings. D. H.Buckwalter 158,025 

Purifier, middlings, C. Custer 157,958 

Railway switch, «. T. DuUon 158,052 

Railway switch, Murchlson A Haney 158,114 

Railways, station ticker for, C. W. Harvey 158,012 

Bake, horse, K. G. Butler 157,984 

Reaming apparatus, D. W. Slprell 158,138 

Rock, bit for boring, G. M. Read 158,124 

Roller and harrow combined, W. W.Anderson... 158,012 
Rolling springs, machine for, Powell & Hunger.. 157,927 

Roofing compound, H. W. Johns (r) 6,190, 6,191 

Roof a, metallic tile for, J. Ravoux 158,123 

Rope rack and measurer, C. Hutchlngs 158,08^ 

Rope, wire. C.G. Roebling 157,931 

Satchel and traveling bag handle, G. Haven 158,077 

Sawmill, A. R. Ehlers (r) 6,18'i 

Sawlngmachlne. W. W. Duffleld 157,989 

Sawing machine, scroll, L HIrd 158,083 

Sawlngmachlne, wood, Fllley & Wood 158,055 

Scissors, sewing machine. S. L. Fawcett 158,064 

Seeder and cultivator, W. A. Van Brunt 158,152 

Seeders, teeth for, C. P. Hewelt 159,081 

Separator, grain, W. F. Pumphrey 158.122 

Separator, oat, U. Hoore ns.li; 

Sewlngeablnet, S. R. Ruckel 157,7-2 

Sewing machine treadle, E. Pairo 158,11 

Sewing macblDetuck creaaer, Sampson & Muther 157,9836 



Shingle machine, W. A. Durrin 158,050 

Sblngling bracket, J. M. andC. T, Schramm 153,131 

Shoallndlcator. W. R. Rlghtor 157.930 

Shoe fastening, R. A. Pruett 157,972 

Shoe knife, M. A. Tyler 157,948 

Shot, machine for rolling, W. A. L. Kirk 157,995 

Sifter, ash, J. Michel 158,110 

Sinks, etc., strainer for, S. Porter 158,120 

Slat adjuster, blind. G. T. B. Hosley 15a,»S7 

Spinning frame, J. M. Stone 158,143 

Stamp, rotary chromatic band, C. E.Baldwin.... 158.014 

Starcbpollshforllnen. M. A. Marnay 158,104 

Steering wheels, brakefor, P. M. KInsella 158,091 

Stills, manufacture of oil, C . Cunningham 158,042 

Stove, G. W. Walker . . 157.950 

Stove, cooking, E. O. Brlnckerhoff 158,023 

Stovepipe elbow, S. Sinltli 158,005 

Stove.llnlng composition. L. li. Wlthcrell 157,955 

Stoves, platform for, W. Westlake (r) 6,192 

Stud for wearing apparel, D. Heaton 157,914 

stump extractor, B. w. Thurmsn 158,150 

Tabla, Ironing. J, and E. K. Dearbsugh 158,988 

Table ware, covered, H. Vasseut- 158,153 

Telegraph paper, perforator for. C. Whcatslone.. 158,158 

Telegraph wire, pipe-encased, S. R. Honey 158,086 

Telegraph receiving Instrument, C. Wheatstone.. 158.156 
Telegraph transmitter, automatic, C. Wheatstone 158,157 

Thill coupling, O. E. Mallory 158,102 

Thill coupling, C. J. Sanford 157,974 

Tobacco, treating, J. Barton, Jr 158,015 

Toy puzzle box, P. McGurk 158,106 

Trap, animal. G, Richardson 157,973 

Trunk fastener. J. J. Cowell 158,041 

Trunk, portable, M. Fletcher 1.58,056 

Tumbling rod covers, J.Heuermann 158.080 

Type writer. H. R. M. J. Hansen 158.071 

L'nibrella runner, J. J. Higglns 157,91-'» 

Vacuum pan, J, Col well 157,9^ 

Valve, cheek and throttle. Smith & Osboro 157,941 

Vehlcleaxlebox, P. B. Cunningham 153,043 

Vehicle lubricating axle, G. H. Rugg 158,003 

Vehicle spring, W. u. Whitney 157,952 

Ventilator, car, F. N.Clark 158,034 

Violin. J. H. Payne 158,116 

Violins, cbin rest for, White 4 Watson (r) 6,193 

Wagon running gear. J. Skeen l.lS.iay 

Wagon top, adjustable, E . M. Saunders 157,975 

Washing machine, T. E. McDonald 157,922 

Watch case lifting spring, C. L. Thlery 157,914 

Watch centerplnlon. D. Gruen 157,913 

Water wheel, turbine, O. N. and A. J. Angell (r) 6,178 

Waterwheel, turbine, S. T. Teachout 157,147 

Welt trimmer, M. A. Tyler 157,947 

Window screen, L, S. Thompson (r) 6,179 

Wrench, D. McFarland 157.968 

Yokes, tongue ring for neclc, S. l>. BlnKham 15^,01^ 

EXTENSION'S ORANTEU. 
30,910.— Papkr Folder.— C. Chambers. 
90,925.— Button HolkCcttkr.— F. C. Leypoldl. 
30,929.— Tobacco CuTTKK.—W. H. Pease. 
311,931 .— Spixniko FrambCvlindkr.- K. Plews. 
30,961.— MowinoMachink.— J. Ten Brook. Twopateuts. 
30,9n.— WATiR Whkel.— N. Johnson. 

30,993 "WoodPlanino Machimx. — H. D. Sto\-er. 

30,001.— Straw CuTTRR.—W. Gale. 

DISCLAIMERS FILED. 
30, 925. —Button Hole Cuttkr.— >\ C. Leypoldt. 
30,961.— MOWING Machink.— J. G. Dunbam. 
30,993.— WOOD Planing MaCuink, — h. d. stover, 

DESIGNS PATENTED. 

7,937. -Carpet.— R. Allan, Yonkera, N. Y. 
7,988 and 7,939.— Carpets. — J. Barrett, New York city. 
7,910— WallPaper — J. O. Craig, Philadelphia, Pa. 
7,»«.— Vase — W. o. Fletcher, Boston, Mass. 
7,942.— Sardine Box.— A. Godillot. New York city. 
7.943.— Picture Border. —W.T.Muiphy, Brooklyn, NY. 
7,944.— Coffin Handle. -W.M.Smlth.W .Merlden.Caim. 
7.945to7,947.— Carpets.- T. J. Steams, Boston, Mans. 
7.948.- Glassware.- J. Bryce. Pittsburgh, Pa. 
7,949.— Smoking Pipe.— A.L.Dickinson, Englewood,N.. I. 
7,950to7.953.— Oilcix>thb.— C.T.Meyer tf(o/., Bergen, N.J. 
7,954 and 7,955.— Stoves.— N.S.Vedder et ol., Troy, NY. 
7,956.— Pipe Stem.— J. W.Flelschmann.W'msburgh, NY. 

TRADE MARKS REGISTERED. 
2,128.— Fe.vtherTiceiso. -Bliss €« al.. New York cliy. 
2,129.-Metallio Polish. —D. D. Cornell,Hyde Park, 111. 
2,130.- Drawers.— J. J.Fltz Patrick, Philadelphia, Pa. 
2,131.— Flour.— Lyon &Co., Boston, Mass. 
2,132.— Street Lamps.- J. W. Bartlett, New York I'lty. 
2,133 to 2,135.— Spices.— E. li. Durkeei Co., N. Y. cliy. 
2,1S6.—Sauces.— Johnson tf(o/.. New Haven, Conn. 
2,1S7.—Boots.— S.W.RiJsenstock & Co., S, Francisco, Cal. 
2,138.— Baking Powi»er.— d. S. Thompson, Chicago, III. 
2,289.— GAUNTLETB.—Wade AShults, Johnstown, N. Y, 
30.961.— Mowing Machine.— J. Ten Brook. 

««CHEDIJL,E OF PATENT FEES. 

On each Caveat 810 

On each Trade mark 833 

On filing each application for a Patent (17 years) 81 S 

On Issuing escb original Patent 8^0 

On appeal to Examlners-ln-Chlef 810 

On appeal to Commissioner of Patents 890 

On application for Reissue 830 

On filing a Disclaimer .810 

On an application for Dealgn I'JK years) 810 

On application for Design (7 years) 815 

O n application for Design ( 14 years) 830 



CANADIAN PATENTS. 

List oi-' Patents Granted in Canada, 

Decembek 11 to December 2^, 1874. 

4,187 W. M. CoDger .Newark, Essex county, N. J., U.S. 

Improvements Id metallic shields aod supports for use 
under stoves and analogous articles of metal, and Id 
machinesfor producing such metal work by spinning, 
called "Improvements Id Metallic Shields and Sup- 
ports for Use under Stoves and Analogous Articles of 
Metal, and Id MachlDes for Produclug such Metal Work 
by Spinning." Dec. n, 1874. 

4,188.— S. G. Smith, HolUs. York county. Me., U.S. Im- 
provementsln machinesfor removing snow from rail- 
roads, called "Smlth'H Improved Machlnefor Removing 
Snow from Railroads." Dec. 18, 1874. 

4,189.— A. Webber, Detroit, Mlcb., U. S., and A. McCor- 
mlck, London, On t. Improvement in carriage springs, 
called "MlcheU's Carriage Spring." Dec. 18,18i4. 

4,190.— W. IrvlDe,RocheBter, Monroe county, N.Y., U.S., 
and S. Tr«es,Toronto,Ont. Improvements on horse col* 
lars, called "Irvine's Adjustable Horse Collar." Dec. 
18, \SJi. 

4,191.— G. D. Chlsholm and B. Douglass, East Flamboro, 
Wenlworth county, Ont. Ilsefuldevlce for preventing 
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horacB from Jumping, kicking, or running away, called 
-^ChUholm'a Devlue for PreventlngHorses from Jump- 
ing, Kicking, and Running Avay." Dec. 1S74. 
4,192.— H. S. Cole, ^iliwaukee, WIe., U. S. Improve- 
ments on a m&ctitoe for regulating the supply of water 

to etcam bollere, and for aoiiadlag an alarm whistle 

when thewatertherclabecomeBdangerouBly low.called 
*Cole'fl WatftrReg lator and Alarm for Steam Boiler." 

Dec. 18, 1874, 
4,193.— J. F. Gordon, Rochestei-, Monroe count), X. Y., 

U. S. Improvements on aelf -binding grain harvesters, 

called ^'Gordon's Self-Bludlng Harvester. '* Dec. 19, 

1874. 
4,194.— D. Blfiaell, Betrolt, Wayne county, Mich., U. S. 

Improvemftnta on leg spllnta, called '* Bissell's Leg 

Splint." Dec. 19» 1874. 
4,193.— J, F.Gordon. Hochetter, Monroe nounty, N. Y., 

U. S.-'Impro^-ementson self blndlug grain har\'eHter8, 

called "Gordon's Self Binding Grain Harvester." Bee. 

19. 1«4. 
4,1**.— D. Bisaell, Detroit, Wayne county, Mich., U. S. 

Improvements on leg splIntB, called "BlsBell'tt Leg 

Splint." Dec. 19. Ib74, 
4,1»5.-G, C. SurJe, R^clieater, Beaver county. Pa, U. S. 

Improvements in furuaces for burning kilns, called 

"Surle* PatPnt Kiln." »ec. '^, 1874. 
4,39e.— J.J. ritrpatrlck, Phnadelpbla, Pa., U. S. Im- 

provemeatd In drawers for men and boys' OBe, cal1«d 

"Klt2pairlck*8 Pa teotlm proved CrplcbUrawers." »ec. 

4>I'J7.— J. Noison, Suuder aBd.Durhamc^acty, Rogland. 
ImproveinenCB on macblae for cutting and Qnlshing the 
4>uds of studs and bolts, called "Nelson's Machine for 
Cutting and FlnUtilng the Ends of Studs and Bolts." 
Dec. 22, 1874. 
4,m.-J.H. Weareand N, Weare, Cincinnati. O., U. S. 
Improvements on cooking utensils, called "Weare 
Brothers' Improved Cooking Utensil." Dec. 22. 1874, 
4,199.-S. S. White. Philadelphia, Pa., U. S., asslgneeof 
J. W. Gilbert, same place. Improvements on hand 
pieces for dftntal engines, called "Impro^-ements on 
Dental Hand Pieces." Dec. 22, 1814. 
4.210.— J. W, Bunn aud G. B. 'Joyle. Niagara. Lincoln 
county. Ont. Impro>'ements in the method of heating 
and protecting steam boilers, called "The Royal Arch 
Flue and Hot Air Attachments to Furnace Doors." 
Dec. 22, 1874. 
4,2il.-F. D. Brndhead, Boston, Mass., U. S. Improve- 
ments on cans, called "Brodhead's Sectional Can." 
Dec 22, 1874. 
4,20*2.— W. Jone». Philadelphia, Pti,., U.S. Improvements 
on bed springs, called * >Joiie»'CompouiidBed Spring." 
Dec. 22. Ift74. 
4,203.— G. Uunilngtoa. Brentford. Brmit county, Dot. 
fCxcensioR of No. 1?2, called "Huntington's Clotliea 
Wasber." Dec. 2U, 1874. 
4,a04.—A. N. Chrlatte. SI. Louis, Mo.,U. S., and Hon. 
Sir A. T. Gait, Montreal, P. Q. Improvements on 
smokestacks of railway locomotive engines, called 
"Improved Spark Arrester." Dec. 28, 1874, 



BAIRD'S 




FOR PRACTICAL MEN. 




ScKKW CBA8EB8. DbiLL Ua^UUK. 

One pfllr of CliAHra sent free to any addrrsa f*r '^. 
10. 12, K. 1«, It, 20,23,24. 3(i,%,3U, JU.ai, W, atlireadBlo 
Id. Drill Gauge. iDdUpeDaable to all who useTwlat Drills, 
ftentfreeby mall forfl.50. rice LUtof Small Toolsfree. 
GOODNOW & W1GHTMAK,23 Cornhlll, Boaton, JIaes. 

TJ ANKHUPT'S SALE OF HORIZONTAI 
-*-* and Vertical steam EnglQes. AI»o newand second 
and MachlnUt'a Tools. Send for circular at 

THE TALE IRON WORKS, NewHaven, Conr 



A WE£K to Male ant. Female Agents, In their 
locality. Costs NOTHING to try It. Partlcula s 
FREE. P. O. VICKERY & CO , Augusta, Me 



Myr 

;al j 



new, revl.pd and enlarged Catalogue ol PRACTI- 
CAL AND SCIi.NTIlflC BOOK S-96 pages, «vo.-wl!l be 
aent, free of postage, to anyone who will fa\or me with 
his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
408 WALNUT STREET, Philadelphia, Pa. 




'^&vetii$mmt$. 



Back Pa«e Sl.OO n line. 

Inside Page ...... 7tS cents a. line. 

Engravings may li€<u.l advcrtUemmta at the same rate 
p»r HrK, bv metuummmt, as the IMer jwess. Aiver- 
tteement* must ke rucivei at puiltaxtton ojice <M 
early ca FHiiavmominQ to ojipear in iwxt isme. 



PATENT 
Fish Hooks 



FOR SALE.— An Improvement In 

Patented December Sth, 11^4. 
R. W. J0NK8, Remaen, OneldaCcN 



Spring 
Y. 



Af£ ° AAA perdayathome.Termsfree. Address 
9^ ^ 9^ V GxO.Stinson ft Co, Portland, Me. 

~ blIb:e's"patest 
Stone and Ore Breaker 

Crushes all hard and brittle substances to 

aoK r«4uir«d alze. Also, any kind of 

Stoke for Roads and for Cokcrete, &c. 

Address BLAKE CRUSHER CO., 

New Haven, Conn. 

LE COUNT'S PATENT LATHE DO«S, 
both Steel and Iron; Iron and Steel Clamps, Expaiid- 
iDg Mandrels, toe, Sdd at wholesale prices during the 
hardtlmes. Sendfor IlusCrated List to 

C. W. RECOUNT, 

South Norwalk, Conn 

PATENT 

Planing & Matching 

and Molding Maeblnps, Gray and Wood's Planers, Self- 
oiling 6«w ATboTB. &nd other "wood-'wortlTigTnftchtneTy, 
S, A. WOOD'S MACHINE CO., (91 Liberty St., N. Y. 
Bend (or Circulars, etc. i 61 Sudbury St., Bostou. 

LUDLOW VALVES. 

FRED. STOKE & CO., S Park Place, KewTorlt. 



GLASS IVTOULDS, for Fruit Jars, Lamps 
Bottles. -L'A Ink Standa.etc. made by H. BROOKE 
15 years Cor, Wbitb aud Cbntrk Sts.,N. Y. For any 
t hing new In glass, you will require a mould (or die). 

ly" Particiilab Attention paid to MOULDS for 
INVENTORS. Send model or drawing ; Inclose stamp. 




AGENTS WANTED. 

Men or women. $34 a week. Proof 
fumisKed. Bu.sincss pleas^aTitandhonar. 
able with np rbks. A 16 page circular 
andVa]uabIe5aiDDle5&ee.4S~A postal- 
card on whKh t» f^end your a^ress 
COit£ but 0>ti« c«r)t Wiite at once Vo 
F. M. REED, Sth st., new york. 



Andrews^ PatentH. 

NotseleMat Prlctlan Grooved, or Geared HolsN 

er^ suited Co vrery ^-ant. 
Safety Store HeTntorn, FreTCnt Accident, 11 

Rope, Belt, and Bnirine Breaii. 
Smolte-Burnlnir e^afetT Boiiera. 
Oscillating En^in^K, Double and Single. 1-4 to 



NEW DISG0VERT1 

Pi fl^OCVKtt* A t'li«ir.ioilTnumpb. Laaurioti* 

)q f\ d^'^'>. A I'li'-ccM in fvt;fy initouiv. Price, ?5 ccbU % ni-kit|re, 
Ad.lKi.^ i£.^ it CO.f }:^6 Suih Av«nur, K#w Y«J(. SafirMHl Mir^ 
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TnrcHuro 

AND 

DROP PRESSES. 

□d expenai 
[ie.w, HtapJe es flour. SampU 
LININGTON4 BRO.» K. T. or Cblcago. 



For tbe Be«t QBd Cheap- 

«»t addreaa THE STILES 
& I'ABP^^.'t PRESS CO., 

MlPPLKTOWN, CONX 



^OnTlhnn a w««k and expenae* to all. Article* 



Free to Sewing Machine Agents. 

The WILaoh KeHector— An Illustrated SewtngMit- 
cliltie Jqurual . puDUstied montlily . devoted to the Interest 
of SewtnK BS*cUlneB, &ad everytmng manufactured by 
Sewing Jlachlnes, LlWtature and General Newa. Eleht 
psRea aad forty columnB of choice mUcellatiy and reading 
matter. WfLSON SEWING MACHINE CO., FuBLisasas. 
SubBC^i^^tlon i>r(c*r Fiftejbw Cents per annum, with an 
elegant ciiromo free, ihOBtuK^* prepaid. FBiKTo Aokwts 
auaDsALKaa lu is^vbiHC) Machinsb aud Attacbhxtttb. 
Addrosi}, WILSON'S REFLECTOR, . 

Clevelakd Ohio U^S.A. 



STEEL STAMPS. 

List and Bamplea free. E. M. Dovolas. Brattleboro'.Vt. 
f/'IND reader. If you are In any way Interested in 

Bees or Honey, 

we will with pleaaure send vau » samplt copy of our 
Monthly ^'GLEANINGS IN BEE CULtURE/' SlmpV 
write youraadresBplftUily oa a poatel card and address 
A. r. ROOT & CO., Medina. Ohio- 
[Any Periodical sWlng Chia one Insertion and sending 
ua marked cop>'. wfll receive Gleanings one year. 

TWO MILLZON " 

FIVE HUNDRED THOUSAND 
DOLLARS 

will be distributed. In 21,000 Cash Gifts, at the Fifth aod 
Last Gift CoDcert Id aid of the 

PnMic Lilrary of Kenticiy, 

FEBRUARY 27, 187S. 

Positively no Postponement. 

A DRAWING ON 27th, OR 

t^ Aloney Refunded. 

POBITIVELT LAST CHANCE. 

FOSITIVELT LAST COHCEBT, 

Whole Tlclceta «50: Halves »25; Tenths «5. 

Apply to THOS, ±. BRAMLETTE, Agent, 

„ „ Louisville, Kv , 

Or THOS. H, HAYS i CO., 60» Broadway, N . Y. 



HANI) SAWMILL— saves the labor of 3 men. s. C. 
HILLS, 51 Courtlandt St., New York. 

OOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodwortb Planers and Rich- 
ardson s Patent Improved Tenon Machines. 

Central, corner Tlnlon St, Woreeiter. Mm». ^ 

WITHERBT ROGQ ft RICBARD80N 



lOO-Hortw pdwcr^ 
CentrifuKBl Pumps, 100 to 100,000 Gallons 

Rer IHinute, Hetrt Pumps in tlie World, pans 
fud, sand, (•ravel. Caul, GrnlDi etd wltn> 
ont Injury. 
All Lisht, Sim bI«, Durable, and £i:oiioiiiicBl. 
aeuA lor CIrcnIam. 

WM. b. ANDRBWS & BBO., 

114 Water Street, New Tork. 



STENCIL »!,£„ 



For cuttlDK buslneas 
Stencllfl, all Bizes. AIho 
mplete otiTFiTs for Clothing Sten- 
cllBand Key Checks, ^'Ith which young men are making 
from S5 to l^a day. Bend for Catalogue and samplefl to 
S. M. SPENCER, inHanover St., Boston, Mass. 



7000 IN USE 



Ilkf4d#1:il; 



VUR K VERY I'OSSiH LE DUTY 

:Eo.f.BLM£MfGco.m8iLieEi{rysi:fl.f 

CAUSEWAYS FRIEND STS. BOSTON. 

SO CANALST. CHICAGO. 



Iiadies at Home 

And lUeu who have other buvlaesB, wanted as agents. 
>lovel plans, pleapinc work, good fay. Send S-cent 
stamp for partlculara. The Gbaphio Compaky, 38-^1 
Park Place, New York, 



MAGNETS— Permanent Steel Magnets 

of any form or alze, made to order by F. C. BEACH 
&C0..2(iS Broadway, New York. Makers of the cele- 
brated Tom Thumb and Miniature Telegraph Instru- 
ments. 



w 



PORTABLE STEAM EN'GINES. COMBIN 
Ing the maximum of efflclency, durability and econ 
Giny.wlth tbe minimum of welghtand price. They are 
widely and favorably known, more than 1,000 belue in 
uae. All warranted eatlBfactory or no aale. DeacripTlve 
clrcul&Ti BCDt on appltcatlon. Addreis 

THE J. C. HOADlEY CO., Lawrence, Maw. 




The fact that ttila ah»nlng Viaa "35 i>er cent prealer 
strength, a liner finish, and Ta truer to gage, than anv 
other m UHC, retidera UundowfttedlytUe most economical. 



We are aUo the sole manufacturera of the Celbbbatid 
CoLLiNB' pAT.Cotii'LiNG, and ^umlsh Pulleyfl, Hangers, 
etc., of the moat approved atyleB. Price Hst mailed on 
application to JOl^ES * LAUaHUNS. 

Try Street, 2nd and Srd Avenues, Pittsburgh, Pa 
t*" Stocks of tnts Shafting In store and for sale by 
FULLEE, DANA. & FITZ, BoBton, Mass. 
GEO. PLACE A CO., 12I Cliambera street, N. Y. 
PIEHCE & WHALING HUwaukeCv Wis- 



Ticl 

PasKirouioiCAi. JuUbHiX 

tLHO \,\ft 1U.0VTX Also beg !□■ lU 60th 

volom* wilb Jssuvy, 1S~S. It t»:«cliM tii« 

tni« Sclonoe of MUul u appllod ta thtt RMding 

AAii UoptOTemBBi orCbaractflr; tbe ChoU't) vi Pur. 

ftulu ; ih» &«lec(Joo of IAS* CcmpaiiiOBB. wid tba 

Prapu-Tntlalfig ofCblliireii. Ethnology, PbrvMvl^y, 

P)iyhogtM>n)f, PbysWv^, Piy^^olwgj, Snjgraphj, 



J8f5. 



worcester free institute. -a school of 
„ „ Phactical science. -apprentice Class 
enter j an u art so . 

C. O. THOMPSON, Worceater, Dlaita. 

AGENTS WANTED. Samples sent 
-.., w y -^ free by mall, w(th terms to Clear from $5 to 
♦ 10 per day. TwoeDtirelyDewartlcles, saleable as flour. 
Address H. B. WHITE i Co., Newark, N. J. 



i^o'OQO 

fio perday. 



TELL MB TRULY, LITTLE DARLING. Song 
aod Chorus by Frank Lnvarole. Let Me Dream of 
Home, Sweet Home. Song and Chorus by W. T. Porter. 
The above are two of the moat beautlf uIsodks ever pub- 
lished ; areselUng raoldly. Price 40c. each; sent postpaid 
anywhere In the TJiilied States. Address 

F. W. HELMICK, Mtaio Dealer, 
378 West Sixth St., Cincinnati, Ohio. 



-.A NKW VOLIJMEI-The ILLUSTRATED PHRE- 
NOLOOICAL Journal, January number, with some 
thirty engravlnga, gives portraits of our new Postmaster 
Gener»l; Charlotte Cushman- I wo Colored Blshonsi Don 
Csrios; the late Mayor; Our Tell-Tale Ltna; Deafifi wlth- 
"?'... i°' 94.'' 5""- \°'' "'"' ""cy SttTilfv-, Connection 
of Mind and Body : cthnologj-. Physiology , Ph ysloKDoniv, 
Psycholojrv, 4.C, Only S) cents, or «3 a vear. Sent firat 
poitby S. R. WELLS, Publisher, No. sajfirosdiray, N. T 



THE -ECLIPSi;' FAN _A 
for Blacksmiths, Coa ^Vn^ 
A™ ai 



chioista, and ail using 
Worka by hand 
QuaraDt«ed. II- ^ 
lust ftfe. yt 



'^. 



B L \V L; H , 

chmakerw, Mti- 

mlthorforK-eiireR 

power. Suita auy fire. 

lustrated Circular & Price 

E. F. LANDIS. Lancaater. Pa. 



^ 



ThP TnlLfl-flf D f Prize Picture seat tree ! An 
tn flirt' r,V" S.^^ ■ ^"^"'008 «©m ! 50 objects 
to and '. AddresB, wUh stampTE, C. ABBEY ^ Buffalo, N.Y 



' t-'>:w work* wiU twittfr (^P*^; fMruonl lo U)« ftuuil.V." 

— >V. }■- T\M«f, *■ W« d9 oot lin«w of aaj ^zl- 

ivlk«l wklt-h pf«M)«lj aucliKgnKt r«riatjror in- 

(er4»ilQir<u>Jlo«(ructiv«iLuiU«r."— ifvrai. Hail. 

"A gTVMi «iiig«uii uid vdrlutyofuMful oDd la- 

ftUfucii V4 BiatCor Kadt lu way in lo bbo Ftma- 

r h o 1 » B o iJi s I 
iiiatrii-tive 



*lOlri,-'^l" i"furt*/<jif'/ \l w h o 

HeA^i J\u^. A 1 «oil ii 

"It ftboundi V^^^^^ ptoc. 

L iDfa«d, TT \ckrii. 



Adt. 



PublUbvl dwaibly. at fb.OO a 
yuar, Subitcriuii 
Addwui S. H. W 

.Y. 
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T^Hi: Union Iron Mills, Pittsburgh, Pa. 
•^ Tlie at(en»l->-i of Enfflneers and Archltectts Is called 
to our Improved Wrrtucht- Iroq Beania and Glrdera (pat- 
tented), In which the compound welds between the stem 
and flanges, whlcb have proved bo objectionable In the eld 
mode of manufiicmrlug, are entirely avoided. We are pre- 
pared to furnish all filzf^a at terma aa fa\'orable aB can be 
obtained elsewhere. For descriptive lithograph addreaa 
C arpe gie, Kloman & Co.. Unlonjron Mills, PlUsburgh^Pa, 

IHAGHINERY. 

IRON & WOOD WORKIN* MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLEVS, COUFUNGS, BELTING, ic 
&.C. Sendf or Illustrated catalogue and Price List. 

GEORGE PLACE & CO., 

121 Chambers * 108 Keade Sta„ N. Y. City 



Planing & Hatching. 

MoaldlLg, R«-«»wlng and Tenoning Micblnes. Scroll 
daws and General Wood .Working Machinery. 
JOHN B. SCHEKCK'S SONSI Uatleawan, N. Y. 
Send for Cat«lo ue. } US Liberty St.. N.Y. City 

NEW li niPROVED PATTERNST^MACHINISTS' 
TOOLS-all arzes-at low prices. 
E, GOUX>D. 9? to 113N. J. R.R.Ave., Newark, N.J. 
OB Ai/i* In tlie Rubber Stamp 
Business. Address DORMAN'S 
STAMP WORKS, Baltimore, Md. 



A FORTUNE I; 

IlsTENCIL AND 6TAM: 




THE 



TRADEJHGIHE. 

NvlseleW In operation—Perfect 
in warkBianshlp— all ItgM pant 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give tbe lilgb' 
est attainable results, 

Wtrranted eapertor to any 
semi .- ponable Euglne lu tbe 
market. 

Send for Price List and Cir- 
cular. 

Hebbman & Hebchel- 
RODE M'f'g. Co., 

Dayton, Ohio. 
SAFETY HOISTXKC} 

Machinery. 

OTIS, BROS. & CO 

NO. 34S BROADWAY, HEW YORK. 

SUCCESS BEYOND COMPETITION. KK 

BTaTB FjIS KIKST FB)!U]|:U3 WtTfllX WW 
lloMTK*. K^runlr'E] NllILl' 
Orlgiii;ilHarj>DmiHDrivIla7 
Kbrk. A>*o.£uiiur« D.l liiad> 
Agt'k^^ctli it lr&t>!i. v..m- 
ptrtd ty Nellii' Froti-KS U> 
pull Kil Liad4 i>r vail. ]-':icu^ 
k ai^riiilol'AiQptilvlf rr». 
1. J. kKl.I,l9»C0.. 

ritUVarft, Pa, 



OTIS' 





EAGLE FOOT LATHES, 

Small Engine Latlies, Hand Planen for 
metal— Slide Rests, Circular and Foot 
tici'cll Saws— all of the neatest dAilgn and 
superior flnlsU. Our catalogue oeicrtbes 
every tool necessary to flt oot the Artlcan 
or Amateur, as well aa tbe Boya for the 
Holidays. < 

WM. L. CHASE & co- 
gs 4. m Liberty St., tlew YorU 




FAITTORIES TO LET— At Haverstraw, N. Y., on 
Hudson River. Two large IJrlck Factories, respec- 
tively i Stories 94xS0, with Extension 1 Story S>7x35, and 
3 StorlesWxSS. AbundSQtwaterpower In each. Turbine 
and overshot wheels. For particulars, address 

JOHN PECK, Haverstraw, K. Y. 

SHINOLE & BARREL MACHHTEBT. 

EVAUT'S IMP. HEABING AHD SHINGLE SATV, 
STAVE CUTTERS, JOINTEliS, EQUALIZEKS, AND 
HEADING TURNERS. 

BAILEY GAUGE LATHE—For turning all Idnds ban- 
dies and Cabinet work. Slniplest and best In use. We 
manufacture a full line of Wood and Iron Working 
Mftt^blnery, Sleani Eflglne&, *c. Address 

T. K. BAILEY t VAIL, Lockport, N. Y 



REESE'S ADJUSTABLE STENCIL LETTERS 




A SIMPLE DEVICK. BY TTHICH A.'JT JIJkME OR ADDftESS 
CKn ^e rormfd la a moRiifut, sn^ b« st nadlly dittrlbuled. 
VfiT sal« byBardwiLrA D««lcrv »ad ^tlUonrri, Bend far Circular*. 
E. R. HALE t Oil., M tad 53 F»T> Fluce, Ve-n Tort. 

OrR COVERING FOR BOILERS AND 
PIPES saves Twenty pet Cent In Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 
ROOT'S Is the best In tbe market. 

Asbestos Felting Co. 

316^333 Franc St.. M.Y. 

GEO. W. KXSAD & CO.. 

STEAin BAND SAW 
AND VENEER-CUTTING KULI., 

196 to 20O LEWIS ST., foot 5th & 6th Sts., E. R., N.Y. 
Always on hand, FULL STOCK of SEASONED 

Hard-Wood Lumber 

A}n> CHOICE nOVBED TZBXESS. 

The I.ARGEST STOCK! Tie GREATEST 

VARIETY f The Lowest Prices I 

a' Enrlow stamp fur Caulogue and Price-Llit. 

Ord cm by null promptly and faithfully eieeutad. 




TURBINE 

Water Wkeels. 

More than four times as 
many of Jamea Leffel'ft Im- 
proved »oubie Turbine Wa- 
ter Wheels Id operatton than 
auy other kind. 24 sizes 
made, ranging: from ^X tu 
90 Inches diameter, under 
heada from I to 240 feet. 
SucceMftil for every pur- 
pose. Large d«w panwHlet, 
tbe finest ever publfahed, 
contalnlug 160 pagee and 
over 30 fine lllustratlona, 
sent free to parties Inter- 
ested In water power. 

JAMES LEFFEL& CO,, 
Sprlnefleld, Ohio, & 109 Lib- 
erty St., New Tork City. 



Machlaery of Improved 8tyle« for making 

SHINOLES HEA INO, AND STAVES 

Sole makers of the well known Imfbovep Law's Patent 
Shinole akd HsADtifG SxwiNaMACBiKB. Forclrculars 
address TREVOR & CO.. Lockport. N. Y. 

tjichardsonV'meriam & CO.; 

I\ Manufacturersof the latest improved Patent Daniels' 
and Woodworth PlaoiDR Machines Matching, Sash and 
Molding, Tenoning, MortlBlnp, BorlnKt Shaping, Vertical 
and ClrcularKe-sawing Machines " "■" " ' " 



THfc, liEHIGH VALLEY 

Emery Wkel Co , 

WEISSPOET, PA.. 
ManuCacturersof 

Emery Wheels under a 
new patent. 

Send for cireular. 

Niagara Steam Punn/p. 

CHAS. B. HABOICK, 

23 Adams St., Broo>"'-n N. Y 




Scroll Saw*, Railway, Cut-ofl 



, Saw Mills, Saw Arbors, 

""»j, ^^u.-uu, and Rip-saw Machines, 

Spokt^ and wood Turning Lathes, and varl.us other kinds 
OT 'WoDd-workliifc Machinery. Catalogues and price lists 
sent on ftppllcatlon. Manufactory, WorceBt«r, Mass. 
Wsrehouee. 107 Liberty Street. New York. 11 



Sfnd twenty. nve cents to GEO. P. 

)., 41 Park Row, New York, for tbelr 
AtnwAKI 0/ out hwdrta pa^f. conulnlnB Hals of 3,000 
Dewspapcrs. tndeallroates sbowlog cost of advertising. 



ADVERTISERS. , .._ 
ROWELL 4 CO., 41 



PERFECT 

NEWSPAPER FILE. 



newspapers, 
een recently ImproTed 



The Kocli PaWBt File, for preserving 
tnag&zlnea, and p&mphleta. has Deen recei ^ . . _ _ _ 
and price reduced. Subscribers to the Scibwttfio Amx- 
RiCAN can be supplied for tbe tow price of •I.SObymall, 
or 91.2fi at the otllci> of tills paper. Heavy board aides ; 
iMcrlption, •> scientific; AMBBICAN,' In Bllt. Ne- 
oe»»«ry for every one who wlaties to preserve tne paper. 

Address MTINN & CO., 

Pul>UeIiets "BciKHTiric American." 



To Electro- Platers, 

BATTERIES, CHEMICAM, AND MATERIALS, 
In sets or single, with books of loatmctlon, nuna- 
raclured and Mid bf THOMAS UALL. MaoufMtnrlDg 
Electrician, 19 Bramletd Street, Baton. Maa*. mtatrB- 

ted catalogue sentfreeon appl cation. 

GRIFFITH & WED GET 

MANUFACTt-'jaSRe OFTHB 

i B 



/"'%. 




VERTICAl PORTABLE ENCINB Bud C'IK. 
CUX-*H. 8A W MILLS, 

ZANE8VILLE, Ohio. 



BEAVTIFI;!. DLlCAI.t:03IANlA 

or Tr*n4t«r Ki, in^.,. ^ilfe r«] I lj,.«rui;lii«iw wnl 54 pp. 

1— [-KtAl^ue,«.iup«iV|i«l4fur lOcsiiLt, IWi brliO rls. 
m\ TLcy «r. H.*Jl, LMJiMWi, Fio>^e^«,AlirumiL LMTtt 
\M ADiuml*, irii-J», Iwwt*. OruUK^ii* »ii.l Couilc V^agtv^t 
±f. Thtfv.-tn bw sMtly tnrinr<TT«u to Boy aMJU la 
a, 1<^ iTiiflAL« tti« UJolt If^aulUiil psIMOg. Wto S 
h«iilltnl O^-m t^roino* Tor 10 cvati, 60 for tUtrma, its^\* 
»aliWd. AdJ.eij J. fc, PATTBH i CO., 11 Bm St., New Vorl, 
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Back Pace - 
Inside Pasre - 



- - St.OO a. line. 

- - 75 



75 ceuta a line. 



Engravings may head advertisements al the same rate 
per line, bi/ measurement, 03 the Utter wess. Ai- 
wHisements mvat be received al pubUcatian office aa 
early asFrUay morning to appear in next issue. 

Working Models 

Anil Experimental Machinery, Metal or Wood, made to 
'-''-' ' ". WEKNEK, 62 Center St.. N.Y. 



A VALVABIiE! LATENT FOB SAI.E 

For openlns and cloatoEEleyator Hstch Doors. Moaeis 
can be Been at Lucius w. Pond's, 98 Liberty St., N. Y. 
For further particulars, address TT. liEID, MS Eleventli 
Street, Brooklyn, N. T. 



HO I FOR BRAZIL I-Manafacturers, wishtnK to 
introduce into urazil ttieir wares, would do well to 
forward catalogues and correspond with JOSE BEAL & 
NUNEi!, Catupos, Prova. de Bio de Janeiro. 



order by 



J. F. 



IRON PLANERS, 

ENGINE LATHES, DRILLS, &o. Send for Price List, 
NEW HAVEN MANUFACTURING CO., 
yew Haven. Conn* 




hmni Foot Latles, 

Small £nGr[Dc Lathee, Small Gear 
Cutters, Hand Planers for metal ^ail 
Turning Machines, Slide Rests, Foot 
Scroll Saws for ll^ht and heavy 
work, Small Power Scroll Sawe, Foot 
Circular Saw Maclitnes. The very 

aest. Many readers of this paper have one of them. 

Cataloeueafree. M.M UALT5WIN, Laconta, N H 

Juet the articles for ArtUansor Aniflteura, 



ASBESTOS MATERIALS 

EOOFINO, SHEATHmO, BOILEB ITLTING, PAIKTS (all colors), HOOFING PAINT, 
CEMENTS,dcc., prepared ready for use. Send for Pamphlets, Prlcc-Lista, &c. Liberal Inducements to dealers. 

J^" CAUTiON.— r/ieoaSBi; arf hereby mutioned ngainut piirchnsfng or using ant/ mate'iaU for tke above or 
Klmllarpxirposei), purporih,g to contain. ASBHSTO.S, unltss they bear our name and dateii<if patents 

I.a,enlee«»dSoIe^Bla,nf.ctn,e,, ^g W. JOHNS, 87 MaidGIl LailB, N. Y. 

C( fk \IJT fS 8100-00 GOLD PREMIUM and First PRIZE SILVER MEDAL, fo 

^ ** "" ^ the BEST CIRCULAR SAW, at the Great Natiunal Induetrlal Exn.sitlon, held 

A " 

B aX in S ' BEAVER F A L LS, P A. 

Ig- Send for PP.ICE LIST of their DAMASCUS TEMPERED SA^VS, and Circular containinif full particu 



A at Cincinnati, 1874, after two separate contests, oc'cupyinu six days. Also, the FIRST 
PREMIUM SILVER mv.niw. r„,- ,h„ Ttvam fonuu .^.i,., .i. . .i,^ 

&Old I'VTT awarded to 



!|10P1 •• PREMIUM SILVER MEDAL for the BEST CROSS-CUT SAWS was 



EMERS»N. FORD & CO., 



lars of the f^reat contest. 



TO MACHINERY AND FACTORY 
SUPPLY AGENTS.^A liberal Cash Commission paid 
on Sales of Special Mechanical Appliances, required in 
every factory, Machine Shop, and Manufactory Goods 
thorouffhiy established, of acknowledged merft, and war- 
ranted superlir to all othersoftbelrclass in use. Address 
MANUFACTIJREU, B«iB, Lawrence, Maes. 

Excels(o).Do Yoar Oim Printing 

''^ x_Li_ A A Press forcards. labelH, pnvpInnpH 



Portable 




Press for cards, labels, envelopes 
etc. Lnrgcrsizcs forlorgcwork. 
'Businessmen do their priDtingantl 
advertising, save money and increase 
trade. Amateur Printing, delight 
fulpastimefcr spare hours. BOVS 
havegrcatfun and make money fast 
atprinting. Scndtwostampsfor ft-.U 
catalogue presses type etc, to the 5lf rs 



Cod 



^Printinif — r- =.- k- 

P O^cataloguepressestypeetc, tol 

•^TeSS*" KELSEY & CO. Itleriden, 

NOK-COMBUSTIBLE STEAM BOILEB & PIPE 

COVERING- 

Saves ten to twentyper cent. CHALMERSSPENCK CO., 
footE. gthSlreet, S. Y. ; 12(eN. 2nd St., St. Louis, Mo. 



liRMPE 



Address JOHN A. i<OKULn-;G S SONS, Manufactur 
ers, Trenton, N. J., or 117 Liberty St., New York. 
Wheels and Rope for conveyinK power lonp distances. 
Send for Circular. 



4^ IRON AND STEEL 

IdROP rORGING. 

|t1i 



0/ Ei.ery Deacription, at Reasonable Prices. I 

The Hull & Eelden Company, Banbury, Ct. | 



H 
TANNATE OF SODA 

BOILER SCALE PREVENTIVE.-J08. G. Rogiks & 
Co., Madison, Ind. Aaencirg.- R. H, Lee, TItuovlIle, Pa ; 
Owens, Lane 4 Dyer Machine Co., St. Louis, Mo.; Whit. 
maniBurreii, Little Kalla,N. Y. -.Warden, Mcielland 
ft Co. Cincinnati, 0.;H. H. Harrison, Nashville, Tenn. ; 
hinzlch, Rankin 4 Co., Evspsviile. InU . ; H. Dudley 
Coielnan, New Orleans, La. ;L. Stanley i Co.,Sl St. Paul 
St.,B'more. Md. iBabcock& Wllco.\,30CortlandtSt.,N.y . 

Machinists' Tools. 

EXTRA HEAVY ATfD IMPROVED PATTERNS. 

LUCIUS W. POND, MANUFACTURER, 
Worcester, HI aaa. 

WAREROOMSdS LinERTr ST., JV, 1. 
tWLatf^es, Planer »,lioring Mtlls, DriH»,and Gear Cut- 
Urs a Specialty. 



BUY A 

IWAIN. 



The MoRt Powerful, and the Only Tipht 
ShuttinK, Good Part Gate Turbine ever 
made. Price of small wheels to suit 
the times. Send address t o 

A. M. SWAIN, 

North L'helmstard, IMnna. 



Portland Cement, 

From the beat London Manufacturers. For sale by 

JAMES BRAND,55 Clill St., K.Y, 

A Practical Treatise on Cement f urolshed for 25 cents . 



MORRIS, TASKER & CO., 

PASCAL IRON WORKS. PHILADELPHIA, 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 

OFFICE FIFTH and TASKER S TREETS PHIL AD KLPHIA . 

'/FFICEand WAREHOUSE -Vo. 15 GOLD STREET, NEW YORK. 

(,FI'ICEana WAREHOUSE JVo. 36 OLIVER STREET BOSTON. 

Manufacturers of Wrought Iron Welded Tubes, plain, galvanized, and rubber coated, for kus, steam and water, 
Lap-Wetded Charcoal Iron Boiler Tubes, Oil- Well TubluK and CtisinK, Gas and Steam Ffttin^s, Brass Valves and 
Cocks, Gas and Steam Fitters' Tools, Cast Iron Gas and Water Pipe, Street Lamp Poata and Lanterns, Improved Coal 
Gas Apparatus. Improved Supar Machinery, &c. Wc would call tiie 

Especial klMm to oir Pateit VilcaiM Biier-coateJ Titie. 



THOMAS T. TASKER, Jk. 



STEPHEN P. M. TASKER. 



g. . H flj 4, u 

£ - ZS£ S 





THE JOHN HARDICK 

NIAGARA STEAM PUMP, 

93 to 97 Peart St.. Srooklj/n, N.Y. 
Manufactured solely oy 

Hubbard & Aller. 

Engines and Boilers, 

^ Pulley %,8hafting and Hangen 

a Specialty. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY, 

W. B. Fjiankum, V.Pt. J.M. AuxH, Pm>t 

1. B. FiracB, Sec. 

HARTFORD, Conn, 

C . HENRT hall t CO.,2UCortl«ndtSt.li,.i".i;iTyr 

THE POLSOMETEB. 

The simplest, most du able and efiectlve 
Stbam Pump now in use. Will pump^ritty 
or muddy water without wear or injury to 
its parts. It cannot Ketoutof order. 

Branch Depots: 

U Pemberton Souare, Boston, Mass, 
IS2T Market St., Philadelphia, Fa 
S9 Weils St Chlcaco. Ill, 




AMERICAN TWIST UK ill, v,m., 
Woonsocket.R. I., Manufacturers of 

; Patent Diamond Solid Emery 
'<Vhzils, Ehkbt Whkel Machikx- 

' RY. and Ai'TOMATio Knife Grind- 
ers. Medal and Dbloma awarded 

. oy American Institiie, N. T., imu 

land 1814, also by M.C. M. A., Boston, 
1814. 
NEW YORK OFFICE, 15 New ChXTrch Street. 



^ DAMPER ^ n nt AKD LEVER 

REGULATORS A Xl S 7 GAGE COCKS. 
MURRILL db KEIZER. 41 HoUiday St.. Bait. 





REYNOLDS & CO., 



145 EAST ST., NEW HAVEN, CT., 

MA NUFACTURE 

Iron and Steel Set Screws, Round, Square, and Hexagon 
Head; Machine and Cap Screws; Piano. Knob, and Lock 
Screws; Macliliic, BrEif^e. and Roof Bolts, Bolt Ends, 
Blanks, Isutft, Washers, etc., of every description. 
Send for Price LIfit, 




7y MOHE i'OUNG MEN TO 

learn Tclcjn^phy. Good situa- 
tions guaranteed. 
Address, with stamp, 

StPT. U. T. C, Oberlln, O. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Knirlne; Lowe s 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sla- 
tionary, Hoistimr, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing , Shafting , ftc, Silk, 
Tovs Oakuro, BaKKing, Rope, Flax, and Hemp .Machlnciy, 
Agents for the New Haven Manufacturing Co. 's Machin- 
ist's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and Differential Pulley-Blocks 
WARERO0M.S, II BARCLAY ST., NEW YORK 
WORKS PATERSON. NEW JERSEY. 

SecoflJ laiJ Eiiies ui Boilers, 

of all kinds and sizes, BOUGHT, SOLD & EXCHANGED 

Laree stock always on hand. Send for circular to 

ROBERT .'5 * KIKG . U9 LtbCrtV St., New Yor k 

I"~MPORTA"Nl'"FbR ALL LARGE CORP O" 
RATIONS AND MANaFACTURING CONCERNS.- 
uerk's Watchman's Time Detector, capable of 
controlling, with the utmost accuracy, the motion of a 
watchman or patrolmaD, as the saaie reaches different 
Btattona of hiR beat. Send for aCIrctilar. 
J. E.BUERK,P«0. Box 1.057, BoHton, IH ass. 
N. B.— This detector Is covered by two U. a. Patent*. 
Parties usin^ or selling these Instruments without au- 
thority from me will be dealt with accorillng to law. 



YALUE OF PATENTS, 

And How to Obtain Them. 




Practical Hints to Iiiveitors. 



HOBABLY no investment of a 9mall 
gum of money brings a greater return 
than the expense incurred in obtaining a 
patent, even when the invention is but a 
small one. Large inventions are found 
to pay correspondingly well. The names 
of Blanchard, Morse, Bigclow, Colt, Erics- 
son, Howe, McCormick, Hoe, and others, 
who have amassed Immense fortunes 
from their inventions, are well known. 
And there are thousands of others who ha^-e real- 
ized large .=;ums from their patents. 

More than Ftftv Thousand Inventors have 
a^'alied themselves of the services of Monn & Co. 
during the TWENTY-SIX years they have acted a.« 
solicitors and Publishers of the Sciestipic jVmeri- 
CAN. They stand at the head in this class of busi- 
ness ; and their large corps of assistants, mostly se- 
lected from the ranks of the Patent Office : men ca- 
pable of rendering the best service to the ini'entor, 
rom fthe experience practically obtained while ex- 
aminers in the Patent Office: enables Munn & Co. 
to do everything appertaining to patents better 
and cheaper than any other reliable agency. 

HOW TO ^^ /" '^Z 

OBTAIN (3W^^W^ relXe'v" 

ery letter,describingsome invention,which comes to 
this office. A pmitive answer can only be had by 
presenting a complete application for a patent to 
the Commissioner of Patents. An application con- 
sists of a Model, Drawings, Petition, Oath, and full 
Specification. Various official rules and formalities 
must also be observed. The efforts of the inventor 
to do all this business himself are generally with- 
out success. After great perplexity and delay, he 
is usually glad to seek the aid of persons experi- 
enced in patent business, and have all the work 
done over again. Tlie best plan is to solicit proper 
ad\'ice at the beginning. If the parties consulted 
are honorable men, the inventor may safely confide 
his ideas to them; they will advise whether the im- 
provement is probably patentable, and will give 
him all the directions needful to protect his right. 

Hour Can I BestSecnre Ifl y Invention > 

This is an inquiry which one in\entor naturiiily 
asksanother, who has had some expeiience in ob- 
taining patents. His answer generally is as follows, 
and correct : 

Construct a neat model, not over a foot in any di- 
mension— .smaller if powible— and send by express, 
prepaid, addiosiicd to MuNN & Co., 37 Park Row, 
together with a description of it.s operation iind 
merit?. <Jn receipt thereof, they «ill e.viiminc tlie 
in\-ention carefully, and advise you as to its patent- 
ability, f j-ee of charge. Or, if you have not time, 
or the means at hand, to construct a model, miike 
as good a pen and ink sketch of the improvement 
as possible and send by mail. An answer as to the 
prospect of a patent will be received, usually, by 
return of mail. It is sometimes best to have a 
search madeatthePatent Office; such a measure 
often saves the cost of an application for a patent. 
Preliminary Examination. 

In order to have such search, make out a written 
description of the invention, in your own words, 
and a pencil, or pen and ink, sketch. Rend these, 
with the fee of $.5, by mail, addressed to Munn k 
Co., 37 Park How, and In due time you will receive 
an acknowledgment thereof, followed by a written 
report in regard to the patentability of your im- 
provement. This special search is made with great 
care, among the models and patents at Washington, 
to ascertain whether the improvement presented is 
patentable. 
To Make an Application for a Patent. 

The applicant for a patent should furnish a mo- 
del of his invention if susceptible of one, although 
sometimes it may be dispensed with ; or if the in- 
vention be a chemical production, he must furnish 
samples of the ingredients of which his composition 
consists. These should be securely packed, the in- 
ventor's name marked on them, and sent by ex- 
press, prepaid. Small models, from a distance, can 
often be sent cheaper by mail. The safest way to 
remit money Is by a draft or postal order, on New 
York, payable to the order of Munn & Co. Per- 
sons who live in remote parts of the country can 
usually purchase drafts from their merchants on 
their New York correspondents. 

Foreign Patents. 

The population of Great Britain is 31,100,000 ; of 
France,3T,000,0»0: Belgium, 5,000,000; Austria, 36,- 
•00,000; Prussia, 40,000,000, and Russia, 70,101,001. 
Patents may be secured by American citizens in all 
these countries. Now is the time, when business i;< 
dull at home, to take advantage of these immense 
foreign fields. Mechanical improvements of all 
kinds are always in demand in Europe. There will 
never be a better time than the present to take pa- 
tents abroaii. We have reliable business connec- 
tions with the principal capitals of Europe. A 
large share of aJl the patents secured in foreign 
countries by Americans are obtained through our 
Agency. Address Munn & Co., 37 Park Row, New 
York. Circulars with full infoimation on foreign 
patents, furnished free. 

Canadian Patents. 

In order to apply for a patent In Canada, the ap- 
plicant mustf umlsh a working model, showing the 
operation of the improved parts ; the model needs 
not to exceed eighteen inches on the longest side. 
Send the model, with a description of its merits, by 
express, or otherwise, to Munn & Co., 37 Park Row. 
Also remit to their order by draft, check, or postal 
order, the money to pay expenses, which are as f ol- 
ows: For a five yejrs' patent, $75 : for a ten years' 



patent, $9.5 ; for a fifteen years' patent, 8115. The 
five and ten years' patents are granted with privi 
lege of extension to fifteen yeai's. 

Trademarks. 

Any persons or Arm domiciled in the United 
States, or any Ann or corporation residing in any 
foreign countiy where similar privileges are ex- 
tended to citizens of the United States, may regis- 
ter their designs and obtain protection. This is 
very important to manufacturers in this country, 
and equally so to foreigners. For full particulars 
address Munn & C, 37 Park Row, New York. 

Dei>ls;n Patents, 

Foreign designers and manufacturers, who send 
goods to this country, may secure patents here up- 
on their new patterns, and thus prevent others 
from fabricating or selling the .same goods in thi.s 
market. 

A patent for a design may be gi'anted to any pei^ 
son, whether citizen or alien, for any new and orig- 
inal design for a manufacture, bust, statue, alto re- 
lievo, or bas relief, any new and original design for 
the printing of woolen, silk, cotton, or other fab- 
rics, any new and original impression, ornament 
pattern, print, or picture, to be printed, painted, 
cast, or otherwise placed on or worked into any ar- 
ticle of manufacture. 

Design patents are equally as important to citi- 
zens as to foreigners. For full particulars send for 
pamphlet to Munn & Co., 37 Park Row, New York. 

Copies of Patents. 

Persons desiring any patent issued from 1S38 to 
November 36, 1867, can be supplied with official cop- 
ies at a reasonable cost, the price depending upon 
the extent of drawings and length of specifica- 
tions. 

Any patent issued since November 27, 1867, at 
which time the Patent Office commenced printing 
the drawing! and specificatif ns, may be had by re- 
mitting to this office $1. 

A copy of the claims of any patent issued since 
1830 will be furnished for 81. 

When ordering copies, please to remit for the 
same as above, and state name of patentee, title of 
invention, and date of patent. Address Munn & 
Co., Patent Solicitors, 37 Park Row, New York. 

MCNN & Co. will be happy to see inventors in per- 
son at their office, or to advise them by letter. In 
all cases they may expect an honest opinvm. For 
such consultations, opinions, and advice, no charge 
is made. Write plain ; do not use pencil or pale 
ink ; be brief. 

All business committed to our care, and all con- 
sultations, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as con- 
ducting interferences, procuring extensions, draw- 
ing assignments, examinations into the validity of 
patents, etc., special care and attention is given. 
For Information, and for pamphlets of iustrwtion 
ami advice, address 

MUNN & CO., 
PUniJSHERS SCIENTIHC AMERICAN, 
37 Park ROYi-, New York. 

OFFICE IN WASHINGTON— Comer F and 7th 
Streets, opposite Patent Office. 
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ok the 

SCIENTIFIC AMERICAN, 

FOB 1875. 

THE HOST F0FT7LAB SCIENTIFIC PAPEB 

IK THE WOBLS. 

TIIIRTIK'ni YEAR. 
VOLUME XXXII,-NEW SERIES, 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of January, 
1875, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the Scientific 
American. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, AgricuIture,Commerce, 
and the industrial pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 
brary, and the Reading Room. 

By the new law, the postage must be paid in 
advance in New York, by the publishers ; and the 
subscriber then receives the paper by mail free of 
charge. 

TEBinS. 

One copy , one year (postage included) $3.20 

One copy, six months (postage included) 1.60 

One copy, three months (postageincluded) . . 1,00 
One copy of Scientific American for one 
year, and one copy of engraving, " Men 

of Progress " 10.00 

One copy of Scientific American for one 
year, and one copy of " Science Record" 
forl874 6.60 

Remit by postal order, draft, or express. 

Address all letters and make all Post Office or- 
ders and drafts payable to 

jVIUNN & CO., 

37 PARK ROW, NEW YORK. 

THE " Scientific American" is printed vpith 
CHA8 ENEtJ JOHNSON & CO. 'SntK. TentO and 
Lombard Sta., Philadelphia and 59 Gold St., New iork. 



© 1875 SCIENTIFIC AMERICAN, INC 



